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THE OPENING OF THE SUBWAY. 

The opening of the New York subway on Thursday, October 
“i, is the culmination of a great undertaking. At last the public 
is to enjoy the bencfits of this magnificent railway. So much 
has been written about the subway that there is but little left 
tosay; but when the road is finally opened to the use for which it 
was built, it is highly proper that notice of this accomplish- 
ment should be taken. 





There is a noticeable improvement on the artistic side in 
the construction of central lighting stations and power-houses. 
We think it can be safely said that the modern electrical engi- 
ner has developed an eye for the beautiful, and cleanliness 
ind artistic effects now greet the eye, where in the early days 
bi. to be found dirt and cinders and makeshift apparatus. 
This Phase of electrical development is worthy of special men- 
™ for is it not a natural growth of minds devoted to the 
lascinations of electrical science ? 


THE TEMPERATURE OF THE ELECTRIC ARC. 

Attempts to determine the temperature. of the electric arc 
have been many, and the conclusions reached have varied con- 
siderably, leaving us very much in doubt. . Thus, one of the earliest 
determinations was based upon a measurement of the amount 
of red light emitted by the are and an application of a law 
connecting this with the temperature of other bodies. This 
law was deduced from measurements at lower temperatures. 
It gave as the probable temperature of the are about 4,370 
degrees absolute. An attempt by means of a calorimeter indi- 
cated 3,875 degrees absolute as the probable temperature. In 
this measurement a small carbon button is heated in the arc 
and then dropped into the calorimeter. Determinations based 
upon the measurement of the radiated heat, determined by 
means of thermoelectric junctions, gave 3,600 degrees. This 
is the lowest temperature suggested by experimental research. 
Other methods have been tried, all giving values between 4,370 
and 3,600, but all of these depended upon the extrapolation 
of some law, determined for bodies at lower temperatures. 

The-most recent investigation of this kind was conducted 
by C. W. Waidner and-G. K. Burgess, of the staff of the 
National Bureau of Standards, Washington, D. C. -Their 
method depended upon: an extrapolation of Wien’s equation 
for the distribution of energy in the spectrum of a black body. 
Various instruments were used in measuring -the energy 
radiated, and the values found vary between 3,680 and 3,720 
degrees absolute. The. conclusion reached is that the black 
body temperature of the are is at least 3,750 degrees absolute, 
and that the true temperature is probably higher than this. 
It is thought that the best evidence available indicates that it 
is between 3,900 and 4,000 degrees absolute. 





It is becoming more and more evident that proper telephone 
service is based on the message rate, now employed almost 
universally in-New York city and some of the larger cities. 
This method of conducting the business will probably be slow 
of adoption in smaller cities, but no doubt, in time, will become 
almost universal. The usual brevity of the time-saving tele- 
phone message, of course, has to be recognized as a factor in 
this question, and messages are generally brief. The growth 
ef the use of the telephone has developed an element that is 
partially outside of the service of the telephone companies, 
and yet on it the excellence of the service greatly depends, 
namely, that of the local exchange service where the operator 
in charge is employed. by the subscriber. A little carelessness 
on the part of the telephone operator thus employed often 
affects the general service, which is unjustly blamed for it. 
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SWITCHBOARD DEVELOPMENT. 

The switchboard, as its name indicates, was originally a 
wooden board or tablet of some kind, upon which a simple 
device for opening and closing the electric circuit was mounted. 
The switch itself was of simple construction, and the work it 
performed was slight; but as the art of electrical generation 
and distribution developed the need for better switching appli- 
ances brought them forth. At first when large currents were 
to be carried or high voltages controlled, the switches were 
merely made with larger blades and these placed further apart. 
Then the needless risk of mounting this apparatus on a wooden 
panel was recognized, and some fireproof construction—usually 
marble or slate and iron—was adopted. The switchboard, how- 
ever, was still a board, although in size, method of construc- 
tion and in the character of the apparatus mounted upon it it 
resembled but little the switchboards first used in commercial elec- 
tric light and power plants. Finally, the necessity for adding 


more devices, created in large measure by the use of alter-. 


nating currents, required that the switchboard be increased in 
size and this increase, in many cases, was found to be attained 
most conveniently by separating the apparatus into two parts 
—those to which the attendant must have constant recourse, 
and those which, while essential for successful operation, could 
be placed out of sight. ‘This was, at times, accomplished by 
erecting a second switchboard in the rear of the main operating 
switchboard, or sometimes a two-story affair was constructed, 
the operating section usually being that above, a position 
giving the attendant better control over the station. 

As the size of plants increased and higher potentials came 
into use, it was soon found that methods which had previously 
proved entirely successful for controlling the older plants were 
quite inadequate for handling heavier currents and higher 
voltages. Hence, new types of switches were evolved, perhaps 
the most important step being the development of the high- 
With the advent of this device, 
which is usually opened and closed mechanically by a device 


tension, oil-break switch. 


controlled from a distance, an operating board, upon which 
the switches which controlled the main switches were placed, 
became essential. Along with the introduction of the oil-break 
switch, other apparatus has been added to the switchboard equip- 
ment which gives the operator greater control over the power- 
house equipment. In the modern station the attendant not 
only regulates the voltage of his generators, but he has, to a 
certain extent, control over the engines. Thus the switchboard, 
when it had grown too large to be operated by one attendant, 
was supplemented by a small operating table situated where 
it commands a view both of the plant and the main switch- 
board. Moreover, much of the new apparatus is of a character 
which makes it entirely unsuitable for mounting on a board, 
and considerations of safety make it desirable that much of 
this apparatus—particularly the high-tension switches and 
transformers—be enclosed in fireproof vaults. In fact, the 
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original switchboard has expanded until now a Separate seo 
of the station building is often needed to honge it, Ths 
switch-house is usually built with several floors, each of which 
is devoted to some particular part of the switchboard equip 
ment. Thus, on one floor we may have the transformers an 
another the bus-bars, on a third the high-tension Oil-sWitches 
and above all may be placed the operating room, which now 
contains nothing but the indicating instruments, the devices for 
controlling the potential of the generators and the speed of 
the engines, and the small pilot switches which contr] the 
main switches. This room is, in many cases, shut off entirely 
from the generating room, to protect it from any accident i 
the latter. Thus, we have advanced from the small, woodey 
panel, set up somewhere convenient to the generator, oftey 
merely nailed to the station wall, to what is really a complete 
section of the power-house. There is no other apparatus in 
the electric generating station which can show such great 
changes. 

Upon the proper design of the switch-louse depends muc) 
of the success of the modern plant, and the successful opera: 
tion of the switch-house depends largely upon the reliability 
of its apparatus. On another page of this issue we preset 
the first of a series of articles on “Modern High-Tension Swite- 
board Practice,” by Mr. Bertrand Perry Rowe, dealing with this 
subject. We believe that these articles will be read with much 
interest and that our readers will appreciate this opportunity 
to become more familiar with the details of modern practice 
in switchboard construction. 





FUEL ECONOMY IN CENTRAL STATIONS. 

We have on several occasions urged the necessity of operating 
boiler rooms scientifically. Although the cost of coal is nota 
large part of the working cost of any installation, it is one item 
which the station engineer can affect considerably. This ist 
matter of such importance that it seems worth referring to it 
again, calling attention to the valuable paper upon this subject 
by Mr. J. B. OC. Kershaw, which appeared in the last issue of 
the ELEcTRICAL REVIEW. 

Coal, at present, is largely burned by rule of thumb. In 
this paper the author shows how it should be done. If there 
is any part of the work of a central station where scientific 
methods can be applied with advantage, it is surely here. The 
burning of fuel is a chemical process, and can only be done 
properly when the chemistry of the process is understood. It is 
not necessary that the fireman, or even the engineer, should 
understand chemistry, although we believe that a fair knowledge 
of chemistry on the part of the latter will be found invaluable; 
but the engineer and the fireman should be governed by the 
teachings of chemistry, and should be willing to use chemiat 
devices for obtaining the desired result. We believe it will not be 
long before the necessity for this is generally recognized, and - 
not only will the station gain by saving in coal, but the entire 
community will be benefited because the process is done proper 
The latter will enjoy, in part, the decreased cost of operating, 
and the smoke nuisance will be largely, if not entirely, remove 
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THE MARKET IN SOUTH AMERICA. 
Judging from the known resources of South America may 
we not expect, before long, a great demand for electrical appa- 
ratus, for use both in developing and building up the many 
and will be located there. We naturally 


ndustries which are 
his trade in electrical apparatus should 


feel that much of t 
come to this country, and if, as has been suggested, the com- 
pletion of the Panama canal has the effect of demonstrating 
io our southern neighbors the excellence of our apparatus, it 
can not be very long before a marked increase in the demand 


for such material s!.ould take place. 

If we are to get what we may consider our fair share of 
the South American trade in electrical apparatus, it behooves 
us to appreciate tne position now held by American materials 
in South America, and to see in what way we may improve 
our trade relations. A recent consular report on the marketing 
of goods in South America deals fully with this subject, and 
it is somewhat discouraging in going over the different reports 
simitted by our cousuls scattered throughout this large conti- 
wat to find sentences similar to the following occurring again 
and again: “Lhe best salesmen are the Germans, for the reason 
that they are better equipped. ‘They can always speak Portu- 
guese and Spanish, have studied the trade conditions, are con- 
versant with the needs of the market, and are connected with 
houses which make, mark, pack and ship in accordance with 
the wishes of the purchaser, who does not object to a slight 
increase in cost provided ‘his instructions are carried out. 
Unfortunately, the few American salesmen 1 have met are dia- 
wetrically opposed to the Germans, and are handicapped from 
“The limited extent of United States trade is 
chiefly due to the absence of salesmen or the utter incompe- 


the start.” 
tence of those sent.” It is said that, while the business of 
European firms is done invariably by skilled salesmen who 
speak the language of their customers, American firms depend 
thietly upon mail orders and send beautifully printed matter 
to persons who do not understand the language in which it is 
written. The benetits secured from these circulars can not be 
great and while tley would probably be much increased were 
the circulars printed in the customer’s language, one can hardly 
expect them to be effective when our competitors have active, 
skillful men on the ground. If we are to get our share of 
the electrical trade, which will undoubtedly spring up before 
very long, methods radically different from those now in use 
will be necessary. Moreover, when the demand has developed 
Ve can not expect to rush down there and secure orders even 
with the best of salesmen. The only sure way of getting the 
business is to build up trade by demonstrating the superiority 
of our apparatus and to do this time is required. It is about 
time that we should begin studying South America, learning 
What it will probably need in the near future; and, at the 
“ae time, we should send sufficient apparatus to the different 
Cruntrieg to enable us to show something more than promises. 
We can not hope for a satisfactory part of the South American 
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trade in electrical apparatus which will undoubtedly be created 
The 


present unsatisfactory condition of South American trade in 


unless we take some active steps toward securing it. 


other products is sufficient proof that some method better than 
that at present in vogue is needed. 





THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 

With the opening meeting of the American Institute of 
Electrical Engineers on Friday of this week the serious work of 
the winter begins. Although the annual convention was held 
only a little over a month ago, its proceedings belong to the 
Institute year just closed, and should not be allowed to affect 
the enthusiasm with which the new series of meetings is at- 
tended. The work of the Institute, particularly during the past 
few years, has been vigorous and good, but it can be improved. 
While conditions last winter were perhaps somewhat better than 
those of the preceding years, in that not so many papers were 
read and more time was allowed for discussion, the change was 
not great enough. ‘The discussions should be as valuable as the 
papers. In many cases they are more so, since the papers give 
the opinions of but the authors, while in the discussions the 


opinions and the experiences of others are brought out. 


Should Not Be Too Many Papers. 

It might be well to limit the number of papers at any one 
meeting, to, say, two, and these should, of course, be read in 
abstract. ‘The new plan adopted, of printing these papers in the 
transactions for the preceding month, is a decided improvement, 
since no one, when taking part in the discussion, can waste time 
or excuse his own careless reading by saying that he has not had 


opportunity to examine the paper carefully. 


Discussion Should Be Thorough. 

While urging that the authors make brief abstracts, those who 
take part in the discussion should also be considerate, and make 
their remarks, while complete, as concise as possible. We think 
that the meetings of the Institute would be better attended 
if the actual reading and discussion of the papers could be 
conducted in less time, and more time left for social intercourse. 
Heretofore, when one attended a meeting wishing to see some 
one else, he has found it necessary either to go to the meeting 
place early, in the hope that his friend would do likewise, or 
else to consult with the latter while the meeting was going on. 
This is objectionable, and would be avoided if the meetings were 
shorter. 


The Local Section. 
The work accomplished by the local sections during the past 
year has been very creditable, and doubtless this year it will be 
even better. We hope that at these meetings more original papers 
will be presented. In fact, there are many papers having a local 
interest which might properly be read there, and which would 
be valuable in the transactions, but which would hardly be 
appropriate at the general meetings. Descriptions of new in- 
stallations or new devices eertainly come under this head. 
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The Iron and Steel Institute Meeting. 

The Iron and Steel Institute began its 
annual meeting in the United States on 
Monday evening, October 24. ‘this is the 
first session which the institute has held 
in this country in fourteen years. 

The opening ceremonies of the session 
were held in the state hall dining room at 
Sherry’s, New York city, these cere- 
monies being followed by a _ recep- 
tion and ball. A _ notable feature 
of the opening session was the presenta- 
tion to Andrew Carnegie of the Bessemer 
gold medal. This is considered one of 
the highest honors that can be paid to 
anybody for achievements in the industrial 
world. 

The presentation of the medal was the 
last feature on the programme, and the 
presentation speech was made by Sir James 
Kitson, Bart. Sir James dwelt at length 
upon Mr. Carnegie’s achievements in the 
iron and steel industry. 

In accepting the medal, Mr. Carnegie 
replied briefly, repeating what he has 
often said before, that he did not take 
so much credit upon himself for what 
he really could do, but would prefer to 
be credited with the ability to gather 
about him men who were cleverer than 
himself. 

Besides Mr. Carnegie, the only Ameri- 
cans upon whom this medal has been be- 
stowed are Peter Cooper, Alexander Ly- 
man Holley, the Hon. Abram S. Hewitt, 
John Fritz and Professor Henry Marion 
Howe. 

In opening the session, Mr. Fornes, 
president of the board of aldermen, on be- 
half of the mayor welcomed the guests to 
the city in a formal speech. Mr. Carnegie 
replied as president of the institute. 

The institute held formal sessions on 
Tuesday and Wednesday, making its head- 
quarters at the Hotel Astor. /bout 250 
foreign, members were vresent in the city, 
and in addition to the business sessions 
a great deal of entertainment was in- 
dulged in. This entertainment included 
trips through the subway, visits to the 
Stevens Institute of Technology. at Ho- 
boken, N. J., visits to Columbia Uni- 
versity, the Brooklyn Navy Yard and 
other places of interest. 


=: 


The Opening of the Subway. 





The formal opening of the rapid transit 
subway in New York city took place on 
Thursday, October 27. The formal cere- 
mony was held in the aldermanic cham- 
ber, City Hall, New York city, beginning 
at one o’clock in the afternoon. Prayer 


was offered and speeches made by Mayor 
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McClellan, President Orr, of the Rapid 
Transit Commission, and Comunissioners 
Starin and Langdon. Mr. William 
Barclay Parsons, chief engineer of the 
Rapid Transit Commission; Mr. August 
Belmont, president of the Interborough 
Rapid Transit Company, and John B. 
McDonald, contractor of the subway sys- 
tem, also made responses. From 2.30 
o’clock in the afternoon until six o’clock 
in the evening ‘on Thursday, the subway 
was open to all persons who had received 
invitations from the Interborough Rapid 
Transit Company. An interval was then 
allowed until those who had responded to 
the invitations had been taken care of, 
when the sale of tickets began to the 


public for regular traffic. The en- 
tire west side branch, from the City 
Hall to One Hundred and Forty-fifth 
street, was practically in operation. 

Sad 


BOOK REVIEW. 


“Telephony,” a manual of the design, con- 
struction and operation of telephone ex- 
changes. Part V—The Substation. Arthur 
Vaughan Abbott. New York. McGraw Pub- 
lishing Company. Cloth. 473 pages. 6 by 
8% inches. 310 illustrations. Supplied by 
the ELEecTRIcAL Review at $1.50. 








This volume, like the preceding ones, 
is in general a review of past methods, 
in so far as it describes apparatus and 
the arrangement of same. It contains 
quite a number of interesting curves and 
tabulated data; there are curves showing 
magnetic properties of various . qualities 
of iron and steel and some of their alloys, 
but probably the most interesting are 
the curves showing the relations between 
strength of field for different thicknesses 
of diaphragms in receivers. In recent 
years there does not seem to have been 
much advance, however, in improving 
receiver design; its requirements have 
been well understood and the behavior of 
steel and its alloys, when subject to mag- 
netizing currents, was determined some 
time ago. Efforts of telephone engineers 
to improve “receiving” have been devoted 
practically to the design of the local or 
substation circuit of which there are 
many, and some of which are given in 
chapter v of this volume. The chapter 
on transmitters is also largely historical. 
The data given on induction coils may 
interest some one, but as all of the manu- 
facturers, whose coils are described, are 
weak on coil design, it is to be regretted 
that the author did not furnish some of 
the Western Electric Company’s designs. 
The author’s descriptions of the meth- 
ods of protection are practically in ac- 
cordance with present practice with the 
exception that the protection at the sub- 


scriber’s end of the cable is being gener-' 
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ally done away with; of course 
lines, rural and other long open yj 

lines, protection at both ends of the -~ 
is advisable, but for subscriber's “loo 
or “drops” of the usual length, the best 
grade of duplex rubber-covered wire is 
being used for the entire distance between 
cable and subscriber’s house, thus maki 

it safe to omit outside protection on 
cables. An outside cable terminal made 
of the two practically indestructible (ie 
not including imechanical damage) wg 
terials, galvanized iron and porcelain, is 
both cheap and serviceable; porcelain 
blocks are mounted on an iron frame 
the cable pairs and duplex wire are both 


soldered directly to brass clips on the 
porcelain blocks. The whole is enclosed 
in a galvanized iron hood to keep out 
moisture, dirt, ete. The illustrations jp 
the volume received for review are poor 
and present the appearance of having been 
reproduced from cuts in inexpensive 
catalogues. 


OD tol] 


Oo wp e@ 


The Toronto Railway Storage Battery. 

The Toronto (Canada) Railway Con- 
pany’s system was converted from hone 
to electric traction about 1891. This 
system grew rapidly, but the load was 
subject to great fluctuations. Recently 
it was found necessary to either increas 
considerably the capacity of the plant by 
means of additional generators, or to in- 
stall a storage battery to carry the peak 
of the load. The latter alternative was 
adopted. The peak to be taken care of 
was about 1,100 kilowatts for two hour. 
A storage battery consisting of 2%6 
chloride cells was installed, a battery 
house’ being erected for this purpos. 
The house is a single-story building with 
a cupola roof for ventilation, and with 
a floor of concrete covered with vitrified 
bricks. The battery house is heated by 
steam coils, the temperature being mait- 
tained at about seventy degrees Fahren- 
heit, in order that the capacity of the 
cells will not be diminished in cold 
weather. This battery is capable of dis 
charging at 2,000 amperes for two hours, 





and at 3,000 amperes for regulating the 


fluctuations of the circuit. The opert 
tion of the battery is controlled by 8 
booster, the latter being governed by a 
carbon regulator. The battery floats 2 
the bus-bars at all times except dung 
the weekly overcharge. It has reduced 
the fluctuations on the oe to a 
average of from 150 to 300 amper®, 
while the variations on the battery 4 
from 300 amperes charge to 3,800 ampere: 
discharge, a total range of 4,100 amperes. 
The average load on the <r . 
about 7,000 amperes.—Canadian 
trical News (Toronto). 
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Modern High-Potential Switchboard Practice—lI. 


HERE is probably no electrical 
| feature which marks the progress 
of electrical engineering in the 
ievelopment of power-station design so 
much as the switchboard. Consisting at 
ast of a few crude switches and cruder 
measuring instruments which were con- 
nected in the circuits of the earlier types 
of dynamos, and often secured to the 
vation wall, the switchboard has de- 
veloped by successive stages from a low- 
voltage, wooden affair to the present 
saborate, fireproof, high-tension installa- 
tion, with its intricate connections, 
delicate meters, and costly switching de- 
vices, At the present time, it represents 
the nerve centre, so to speak, of the 
ati power-station equipment, and upon 
its proper design and operation depends 
the success of the installation. 

The present practice may be truly said 
to be a good representation of the sur- 
vival of the fittest, and the enormous 
strides which have been made in switch- 
board development may be seen by noting 
the amount of discarded apparatus that 
has had its day and been relegated to 
the serap heap during the past ten years. 

It is not the purpose of the present 
paper to go into the history of the de- 
velopment of the switchboard, but rather 
to present to the reader a description of 
modern switchboard practice, esvecially 
in connection with high-tension work. 

The concentration of energy in large 
central stations brings with it a prob- 
bm for the switchboard engineer, as the 
letails of the control and operation of 
the entire equipment of large generators, 
with their exciters, transformers and 
other accessories, should obviously be con- 
centrated so as to be under the hand of 
one station operator, who is thus enabled 
\o operate the station to the best advan- 
lage and with the least expense. 

As the large units usually selected for 
such a station are necessarily installed 
with spacious distances, centre to centre, 
the usual practice of carrying the leads 
0 a single switchboard manipulated by 
hand as formerly, would often result in 
Placing the switchboard in a very unde- 
stable place, if expense of conductors 
ind facility of installation alone con- 
trolled the location. Moreover, the great 
‘anger involved in the handling of high- 
oe apparatus makes it imperative 
Kea modern switchboard shall be con- 
ait Ae a view to the maximum 

the operator, and this requires 
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that there shall be no high-tension cur- 
rent on the operating switchboard. 

The great number of switching devices 
often required, even if they could be 
mounted as formerly, would make so 
long a switchboard as to be too unwieldy 
for a single operator. 

Happily, for the necessities of the oc- 
casion, the development of switching de- 
vices has kept up with the improvement 
in other apparatus, and the triumph of 
the present age in this line is the oil 
circuit-breaker. For large power stations, 
especially for 2,200 volts and over, these 
circuit-breakers are now used almost ex- 
clusively and are a great success. In 
small stations they are often operated by 
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Fic. 1.—TypicAL ARRANGEMENT OF Orn CiR- 
CUIT-BREAKERS AND Bus-Bars FOR 15,000 
Vouts or LEss. 


a lever directly attached to the circuit- 
breaker or by means of a series of bell 
cranks and levers when required for re- 
mote control. But in large stations they 
are operated by some auxiliary power 
which is controlled at a distance by the 
operator. 

The electrically operated  circuit- 
breakers can be obtained at present for 
service on any voltage up to 100,000 volts 
and are now installed and in operation 
on cireuits as high as 40,000 volts. 

They are installed with each pole in a 
separate cell of brick or concrete and 
located in the place most convenient to 
the apparatus to be controlled and to the 
station bus-bars. 

The control wires for the electrically 
operated circuit-breakers are run in con- 
duits, or otherwise, to some convenient 
place where the operating switchboard is 


located, and the small size of the con- 
trolling and indicating devices enable a 
large number of these to be grouped into 
a comparatively small space where they 
are easily accessible to the operator. 

The enormous amounts of power to be 
handled have made the switching of high- 
tension circuits a serious problemt and a 
short-circuit to be a cause of greater dis- 
aster than ever when it occurs among 
the high-tension switchboard connections 
of a large central station. 

These and other obvious considerations, 
and the necessity of getting the switch- 
board apparatus and connections into as 
reasonable a space as possible, have led 
up to the present practice of isolating all 
high-tension conductors of opposite 
polarity in many of the best designed 
high-tension stations. This practice has 
been followed in stations for as low a 
potential as 2,200 volts and as high as 
45,000 volts, although for higher volt- 
ages many of the best authorities seem 
to advocate supporting the conductors on 
high-tension insulators, well separated 
from each other and from grounded 
structures by plenty of air space, so that 
the possibility of ares holding between 
them is reduced to a minimum. 

When barriers are used for the pur- 
pose, each conductor is confined to its 
own compartment and in case of acci- 
dental ground or short-circuit the flash- 
ing or combustion is confined to the con- 
ductor involved, and prevented from de- 
stroying neighboring conductors. 

The barriers mentioned while fireproof 
are not necessarily made of insulating 
material, although were it not for the ex- 
pense they might well be of such material. 
They are most frequently made of brick, 
masonry, concrete or tile, while in places 
where’ an insulated barrier is wanted 
soapstone is now the most favored 
material. It absorbs less moisture than 
marble, while its insulating properties are 
fully as good, and then it costs a lfttle 
less. The soapstone is readily obtained 
in any reasonable size or shape and is 
easily drilled and cut when fitting is 
necessary at the place of erection. 

When the barrier and compartments 
of a switchboard structure are made of any 
of the above mentioned materials except 
soapstone, they should be treated as 
grounds with reference to the high-tension 
circuits. It is true that vitrified brick and 
concrete when kept very dry are more 
in the nature of insulators than conduc- 
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tors, but the tendency of all these 
materials to absorb more or less moisture 
prevents any absolute dependence being 
placed upon them as insulators and all 


O Crrewih. 





Fig. 2.—DouBLE-DEcK Or CrRrcurt-BREAKER 
AND Bus-BAR STRUCTURE—TWwo SETS OF 
THREE-PHASE Bus-BaRs. 


conductors are therefore kept insulated 
from them. 

Regarding switchboard conductors for 
high-tension circuits, it is true that up 
to certain voltages manufacturers supply 
rubber-insulated cable which can be relied 
upon for a long time as to its insulation ; 
but it is a well-known fact that rubber 
deteriorates with age and the higher the 
voltage the faster the deterioration when 
conditions are favorable to it, so that it 
is the best practice in all high-potential 
installations not to depend upon the rub- 
ber insulation, but to support the conduct- 
ing cables on porcelain insulators, and 
keep them away from all grounds and 
other conductors. The insulation on the 
cables only serves under such conditions 
as a possible prevention from trouble due 
to accidental contact therewith. This 
does not mean that the insulation is use- 
less, as it might at times prevent loss of 
life or serious troubles due to accidental 
contacts. It is a well-known fact that 
many power-house employés have been 
seriously shocked by touching the insula- 
tion of a high-voltage cable. Authorities 
also know that an insulated cable laid 
against a grounded structure is subjected 
to strains on the insulation which may 
sooner or later break it down. There- 
fore the best practice is to take the pre- 
cautions mentioned. 


Lead-covered, paper-insulated cables 


are seldom used in high-tension switch- 
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board structures; the best cable obtain- 
able is the rubber-insulated cable. The 
rubber, however, is combustible and as it 
easily takes fire from flash manufactur- 
ers supply cables for such purposes, when 
required, covered with a fireproof braid 
of asbestos or with the outer braid 
saturated with a fireproof paint to pre- 
vent accidental burning of the rubber 
covering. 

The terminals of cables used in the con- 
struction of a high-tension switchboard 
can be insulated with any good material 
such as oiled linen, coated with shellac, 
but this should only be relied upon to pre- 
vent accidental contact with the live 
terminal, and no attempt should be made 
to insulate for safe handling, as the only 
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Fic. 38.—THREE-DEcK Or Crrcurt-BREAKER 
AND Bus-Bar StTRUCTURE—ONE SET OF 
Bus-BaRs. 


time to safely handle a high-tension con- 
ductor is when it is absolutely dead. 
The bus-bars of the high-tension central 


station make up the backbone of the whole ~ 


installation. Upon these depends the 
entire distribution, and the design of the 
whole station should be with a view to 
isolating them entirely from all danger 
or troubles from arcs, short-circuits or 
flashes from any cause. 

To guard against interruption of serv- 
ice from unforeseen causes and to pro- 
vide a relay so that new circuits can be 
installed and connected with facility, no 
large station should be laid out without 
a double set of bus-bars. Many substitutes 
have been suggested, such as dividing the 
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bus-bars into sections with june 
switches, but the most flexible sytem 

i and 
on the whole the most Satisfactory excen 
in special cases is a complete double-throy 
system. 

The modern bus-bar structure for 6,600 
volts and over- is of brick or concrete 
with each bus-bar of opposite potential 
in its own separate compartment, well s 
ported on porcelain insulators, 

The shelves of barriers in guch a 
structure are usually of soapstone, Sone 
of these structures are enclosed entirely 
one side being covered by removable 
doors, while others are made with a 
entire side open for inspection and facility 
in making connections and alterations 
The bus-bars themselves, being s0 yell 
protected and insulated, are usually of 
bare copper. 

It will be seen from the foregoing de. 
scription that the switchboard for high- 
tension central stations has assumed a 
new form. Its elements are contained in 
structural work of brick or concrete. Con- 
crete is becoming more popular on account 
of its easy adaptability to the various 
kinds of cell work often required. (n 
account of this construction and the de 
sirability of getting the connections be. 
tween apparatus made in the most safe 
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Fie. 4.—Turee-Deck OIL Cincurr- Baer 
AND Bus-Bar STRUCTURE—TWO SETS 
Bars. 


and distinct manner, it is general 
necessary to build the structures e 
leries one above the other. The simp! 

switchboards usually are double-decker, 
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while others require three or four gal- 
leries. For a given amount of apparatus 
the double-deck arrangement obviously 
takes the longest galleries, and requires 
material for bus-bars. It is the 
and often the most 





more 
simplest, however, 
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Fie. 5.—THREE-Deck Or CrrcurITt-BREAKER 
anD Bus-Bar StRuCTURE—TWwo SETS OF 
Marin Bus-Bars AND Two SETs OF AUX- 
ILIARY Bus-Bars. - 

economical when such an arrangement 
locates the switchboard apparatus near to 
the generators and transformers and saves 
long and expensive lines of connecting 
cables. On the other hand, where. the 
galleries must be small, the three-deck 
arrangements work out best. 

A typical arrangement of oil circuit- 
breakers and bus-bars for potentials of 
15,000 volts and less is shown in Fig. 
1. The oil circuit-breakers are shown 
on the floor above the bus-bar structure, 
and the septums between cables of op- 
posite phase can be seen extending the 
tatire height of the structure. 

Fig. 2 shows a different arrangement, 
the bus-bars being located in a gallery 
above the oil circuit-breakers. 

It will be noted that the bus-bar struc- 
ture is open in front, tM shelves being 
supported on square pillars of brick or 
concrete set at intervals in front of the 
structure, while the rear wall supports the 
bus-bars. The bus-bar insulators are sup- 
— on soapstone blocks set in.the rear 

The limiting voltage for which. such a 
‘onstruction as this may be used depends 
naturally on the distance between the bare 
‘opper bars and the rear wall. Where 
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very high voltages are used, such a con- 
struction would not permit of sufficient 
insulation distance. — 

Fig. 3 shows a three-gallery arrange- 
ment where the generator oil circuit- 
breakers are on the first gallery, the bus- 
bars on the middle one, with the feeder 
oil cireuit-breakers on the top floor. A 
single set of bus-bars is shown. A similar 
arrangement with a double set of bus- 
bars is shown by Fig. 4. 

Fig. 5 shows an arrangement for a 
double set of bus-bars and two sets of 
auxiliary bars which are used for con- 
necting sets of oil circuit-breakers to- 
gether to act as selector switches. The 
cireuit-breakers are shown in two rows, 
back to back, and the bus-bar structure 
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Fie. 6.—THREE-Dreck Om Crrcurt-BREAKER 
AND Bus-BaR STRUCTURE—TWwo SETS OF 
Bus-BaRs. 





forms a tunnel in which all the high-ten- 
sion cables are carried between septums. 

It will be noted in these illustrations 
that hook-type disconnecting switches are 
shown in series with the leads from the 
oil circuit-breakers. 

These are only to be opened when the 
oil switches are open, and serve to dis- 
connect them from the line to facilitate 
inspection and repairs. Such switches 
are often used when a single oil circuit- 
breaker is to be connected to either of two 
sets of bus-bars, but in such a case one 
set should always interlock with the other 
so that. the.two sets can not be closed at 
one time to prevent the circuit being 
opened again with the load on. The ar- 
rangement just mentioned is shown in 
Fig. 6. 
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It is a great advantage if the discon- 
necting switches just mentioned can be 
located in the rear of the oil circuit- 
breaker, as is very frequently done, as 
in a large station a man who wishes to 
work on an oil circuit-breaker can be 
sure that it is dead and that no one will 
accidentally close these switches and thus 
charge the circuit-breaker while he is 
working. This is very likely to happen 
if the switches are located in a gallery 
below, and when so located, if there is a 
long row of switches, a man is liable to 
make a mistake and open the wrong dis- 
connecting switch. 

If it is carrying a high-voltage current, 
serious results would follow such an 
operation, and the operator would be lucky 
if he suffered no serious disability, saying 
nothing of the damage that might be 
done to the apparatus. 

It will be observed that many more ar- 
rangements of circuit-breakers and bus- 
bars are possible. The illustrations just 
described have treated of bus-bar struc- 
tures for potentials up to 15,000 volts. 
Above this potential a different arrange- 
ment is necessary, and Fig. 7. shows a 
section of a structure such as is commonly 
used. It will be noted that the bus-bar 
supports are mounted on porcelain in- 
sulators secured to soapstone shelves, a 
second shelf being used below these to 
ensure that an arc from a bus-bar should 
not jump to the mounting bolts of the 
insulators and thus pass through the soap- 
stone to the bar of opposite phase. The 
form of the structure allows of making 
the distance between the copper bars and 
the wall as great as may be necessary, 
being only limited by the size of stone 
that it is possible to obtain. In such a 
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Fie. 7.—Bus-Bar STRUCTURE, 20,000 VoLts. 


structure the joints in the shelves are 
doweled together with cement dowels; 
joints on the supporting shelves and those 
directly beneath being staggered to pre- 
vent any possible travel of arcs through 
the joints. 
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THE POINT OF VIEW.' 


BY WALTER C. KERR. 


It is a pleasure to talk to a lot of young 
men who are about to become engineers. 
It was not so long ago that I came to your 
age less well prepared, perhaps, than any 
of you. When I look back at the engineer- 
ing education through which men of my 
time were launched, and then consider the 
training you have had and the opportuni- 
ties before you, I have reason to wonder 
why I am here. 

I hesitate to advise you. You have 
already had so much advice that I do not 
know whether you can hold more. What 
I can say in a few minutes will amount 
to little, so let me use these minutes to 
suggest that you advise yourselves along 
certain lines which I.will propose by way 
of point of view. If you look straight 
you will see straight. You can not think 
wrong and act right. Your perspective 
will be distorted if you haven’t the right 
point of view. 

You are leaving a good institution for a 
good world. Your alma mater has built 
up around you excellent facilities for giv- 
ing you what you need, and other institu- 
tions have likewise cared for their own. 

The so-called liberal education has 
always been highly academic. Trade 
school engineering has been strictly non- 
academic. The two have joined hands 
fortuitously in our modern institutions. 
The liberal education has become less and 
the technical more academic, with ad- 
vantage to both. There is, however, dan- 
ger of engineering education growing too 
academic, for several reasons: one is the 
disposition to include in technical train- 
ing a liberal education, which of itself 
is not undesirable. Another is that en- 
gineering professors often lean unduly 
toward academic views and processes, 
and thus lose touch with the spirit of the 
engineering world. Greater than either 
of these is the tendency of all things to 
move in the line of least resistance, and 
all learning which depends upon the in- 
tellect alone is more easily acquired than 
that which depends upon other sources. 
The proof of this need go no further than 
to remember that no literature is finer 
than that written two thousand years ago; 
no philosophy has fundamentally im- 
proved upon that of the ancients; the 
highest flights of intellect and mathe- 
matics were reached during the ages in 
which the world was observed to be com- 
posed of four elements—earth, air, fire, 
and water. 








1 An address delivered to the graduating class of the 


Stevens Institute of Technology, Thursday, June 16. 


ELECTRICAL REVIEW 


A review of knowledge shows the great 
preponderance of the intellectual over the 
material, and it is only within late 
centuries, in fact almost the past century, 
that the human mind has seemed capable 
of turning from the lesser resistance of 
intellectual attainment to the greater 
capacity for physical observation and com- 
prehension. We have but recently come 
to the era of intense mental operations, 
dealing with laws and principles which re- 
quire insight greater than the intellect 
can grasp unless aided by the senses. 
Contrary, therefore, to common belief, I 
assert that the highest refinement of 
knowledge follows from the highest use of 
the senses; and that it has taken 
thousands of years of pure intellectual 
development to attain a state in which 
the powers of nature can, through the 
human intellect, be made useful to man- 
kind, and add largely to knowledge. Do 
not, therefore, get a wrong view of the 
faculties involved in science, in the ap- 
plication of the laws of nature, applied 
mechanics, and the powers of compre- 
hension which underlie engineering. 
There is still room for doubt—not de- 
batable here—as to what constitutes 
liberal education. 

I hope for the time when the spirit 
of engineering as found in practice will 
form a more definite part of engineering 
education. This, I think, must come 
through the professor keeping in close 
practical touch with the engineering 
world. There are various ways in which 
this may be accomplished, but I know of 
none better than by each professor doing 
a reasonable amount of practical work for 
commercial purposes. Under some con- 
ditions this may be consistently ac- 
complished during a portion of his 
time, but I am inclined to think 
that eventually our professors will 
devote all their time to instruction 
while they teach and go periodically into 
the world, a few years at a time, for 
practice. Thus the professorial life would 
not be so exclusively educational, and our 
growing engineering institutions may be 
enabled to enlarge their faculties by the 
devotion to teaching of a portion of the 
time of men who are primarily engaged 
in commercial work. 

Now that you have your so-called educa- 
tion, what are you.going to do with it? 
I can not tell you, but I can suggest some 
points of view. 

Begin by forgetting yourself. All 
thought of self is some form of selfishness, 
and selfishness never produced anything 
better than more selfishness. It often 
breeds something worse. Genius is all 
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right in its way, but it will not do 
work. Get a right idea of work, aa 
that time is the essence of most thi 
and is not inconsistent with thoroughnes, 

We hear much about opportuniti J 
mn les, 
They are everywhere plentiful, Remen. 
ber that your opportunity is the little one 
that lies squarely in front of You, not the 
large one which you hope to find further 
along. Many a man is surrounded with 
opportunities who never seizes one, There 
are traditions that Adam, William Tel 
and Sir Isaac Newton each had an affair 
with an apple, but with different results 

Your first duty is always to that which 
lies across your path. The only step 
which you can take in advance is the next 
one. This leads to a simplicity of action 
which is commendable. Don’t ramble. 

The refinement of thought which is apt 
to follow high training often leads the 
mind to overlook simplicity and to even 
seek complexity. The wealth of modem 
appliances tends likewise; and it is thus 
easy to acquire that over-refinement, often 
termed theoretical, as against the 
simplicity which is called practical. 

From one point of view, all graduates 
can be divided into two classes: those 
who think their knowledge is a little 
long for their opportunities, and thos 
who think most anything is a little long 
for their knowledge. Both are apt to 
think the knowledge they have acquired 
will become the essence of performance. 
You will soon find that knowledge hasn't 
much to do with effectiveness. It is 
necessary, only as words are essential to 
the expression of thought. You will 
find knowledge a good tool, but not the 
vital force with which you perform. You 
will fall back upon human effort and 
action, and find that it is the human- 
engine and not the knowledge-engine that 
does the work. 

Cultivate singleness of purpose. This 
is more important than you may think. 
It is intuitive with the comparatively 
ignorant, and often absent in the highly 
trained. We are frequently surprised at 
the great competency of the ignorant con- 
tractor or foreman, on whom judgment 1s 
often passed by saying that he is a prc 
tical man and gets results. Analysis will 
show that his best quality is singleness of 
purpose, which leads him to vigorously 
do the one thing before him, without di 
traction following from knowing or think: 
ing about too many other things The 
broadening power of education and train- 
ing increases the range of contemplation, 
but unless the power of concentration 18 


cultivated there follows a tendency to 


scatter instead of to acquire that single 
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ness of purpose which leads to effective 
action. David Starr anes he : 
Phe purpose of knowledge is action. But 
to refuse action is to secure time for the 
acquisition of more knowledge. It is 
written in the very structure of the brain 
that each impression of the senses must 
pring with it the impulse to act. To re- 
gst this impulse is to destroy it. 

_ This lack of balance between 
inowledge and achievement is the 
main element in a form of ineffectiveness 
yhich, with various others, has been un- 
critically called degeneration.” Thus 
President Jordan shows how even much 
more than a little knowledge may be a 
dangerous thing. The highly trained man 
therefore needs, as a complement to his 
training, unusual powers of concentra- 
tion, in order that the virtue of single- 
uss of purpose may not be lost. This 
ficulty a man must have or acquire him- 
wif, It is not in the books. It can not 
ie taught. It can only be suggested by 
precept and example. 

From directness of purpose naturally 
follows diligence in getting what you go 
after, and not being easily turned aside 
by resistance. When you are getting what 
you go after, get it all. Avoid the 
mediocrity of compromise. Be thorough 
and stand for full competency in every- 
thing, from main essentials to details. 
Just so far as education, assisted by con- 
centration, contributes to singleness of 
purpose it is useful, but where by length, 
breadth or depth it dilutes human effort, 
it lacks value. It is, therefore, not so 
much the question how much educational 
training you have as it is how you use 
it. Some can use a little with great effect, 
because their point of view is right; others 
xatter so badly that they can not use their 
knowledge at all; while some distorted 
minds seem to have a faculty for mis- 
applying a large amount of acquired 
knowledge through complicated processes 
full of error. ‘'o be right, you must be 
one hundred per cent right. Charity may 
pardon human nature its percentage of 
(elinguency, but this is a human matter. 
The laws of nature, mathematics, and 
engineering do not pardon anything. The 
man may therefore be absolved from 
censure, but his work must stand the rigid 
test of inviolable Jaw. Nor is it too much 
to say that you must be right the first 
time. Much of our engineering is only 
done once, and it must be done right that 
once. A man who has learned by ex- 
perience to do a thing deserves no credit 
for doing it right. He is then only a 
"epeating machine. Real power is char- 
acterized by ability to perform right the 
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first time that which a man never did 
before. Such performance involves the 
power to assimilate and adapt experiences, 
of more or less like or unlike kind, in a 
way to bring forth correct results. This 
is the true use of experience, wherein a 
man is a thinking, active power, and not 
a mere repeater. 

Clearness of thought is an essential 
often lacking. This, too, follows from 
concentration and singleness of purpose. 
Many minds confuse themselves with a 
wealth of ideas, grading from the well 
formed to hazy, indistinct conceptions. 
You can clear your mind by proper habits 
of thought. Train yourself to separate 
essentials and non-essentials and confine 
your consideration to the essentials; to 
distinguish between what you know and 
what you only vaguely surmise, clearly 
eliminating opinion from facts. Nothing 
is more helpful than conference with your- 
self, in which you determine what you 
think of your own thoughts. This is 
aided by the moderate cultivation of sys- 
tem—thinking in an orderly manner, be- 
ginning at the beginning, ending at the 
end, and being sure to have a middle. 
With this there should be no slavery to 
system, but let each find his own logical 
way. 

Besides what are commonly known as 
ideas, men have intuitions—sometimes 


called impressions or opinions—which - 
These I. 


they can not readily prove. 
believe are identical with reason, except 
that while reason is composed of a 
sequence of distinct ideas, each capable 
of expression, intuitions follow from the 
capacity of the human mind’ to integrate 
small ideas and impressions, each of 
which is too small to stand alone, or to 
be readily expressed, but which inte- 
grated form a concrete mental impres- 
sion, called an intuition, and which is 
of exactly the same character as .reason, 
except that it is composed of smaller 
and almost intangible units. Do not, 
therefore, discard intuitions as inferior 
to reason. Analysis will sometimes de- 
velop intuition into an expressible logical 
thought. 

You have all had ideas and you will 
have more of them. Some ideas seem big- 
ger than others. These mental forces, like 
other forces, only do work when in 
motion. Hence your ideas are only 
valuable when put into execution, and 
and this often requires more talent than 
to originate them. Some men seem to 
consider their ideas so good that they 
will execute themselves. 

A point of view is involved in the 
power to rationalize. This again is a 
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thing which each man does for himself 
in his own best way, and its essence con- 
sists in asking one’s self whether the 
thing is reasonable. It is a great check 
upon error. It applies equally to nearly 
everything of which engineering is com- 
posed. It is the power of the human 
mind, after performing in more or less 
systematic and conventional ways, to 
stand off and look at results and ask 
one’s self whether they are reasonable. 
One man will figure that certain ma- 
terial weighs two hundred tons, and be- 
lieves it. Another will say that there is 
something wrong in that, for it all came 
on two cars. 

Every young man comes sooner or later 
upon a dilemma, in which he is more or 
less drawn in opposite directions by his 
confidence on the one hand and timidity 
on the other; a desire to perform backed 
by the courage of his convictions, but 
on the other hand resisted by his in- 
ability to see his way through in orderly 
progression to a desired end. This is 
about the time to show your nerve. Don’t 
be dazed and baffled, but make a start. 
Use your wits and you will get some- 
where, and if you can not always see 
the end it will constantly get nearer and 
plainer when you go as far as you can 
see and then see how far you can go. 

Another point of view concerns engi- 
neering expression. This may be through 
designs, drawings, mathematical determi- 
nations, or words, and finally by work 
done. The lamest of these is words. 
All engineering is so non-literary in 
character that the use of language is too 
much neglected, leading to expressions 
that do not properly convey thought. 
In engineering, it is not rhetoric but 
diction that makes expression clear, and 
diction is best learned from the diction- 
ary. It is well for a young engineer 
to cultivate his vocabulary, and learn to 
use words in their right sense. They 
are then usually understood, even by 
those who have less knowledge. A word 
of caution, however, against assuming 
that a lack of facility of expression can 
cloak an absence of knowing what you 
think. Engineering documents, specifica- 
tions and letters are full of misstatements 
due to the careless use of language. Con- 
ciseness can not be _ overestimated. 
Brevity is desirable, but not at the ex- 
pense of clearness. Conversely, a certain 
degree of facility should be acquired in 
reading the words of others. Some 
seem incapable of understanding plain 
language when spoken or written. Any 
one persistently failing to understand 
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the language of others has limitations 
needing correction. 

One of the worst attributes in engi- 
neering, and which is fundamentally 
born of conceit, tends to fasten error, 
censure, and responsibility on others. 
There are times when a man needs to 
stand himself up in front of himself and 
ask: what is the matter with me? The 
capacity of any man to admit his own 
error and frailty of judgment is a meas- 
ure of strength rather than weakness. 

Perhaps no personal attributes are of 
greater importance in the conduct of the 
business affairs of an engineering life 
than good cheer and non-contentiousness. 
Not only because these are right and 
agreeable, but because they enable a man 
to work better, to be better understood, 
and they add weight to his opinions. 
There is a certain reasonable optimism of 
manner which makes a man and his 
ideas welcome, even though they must 
of necessity sometimes be critical. To 
vote aye and believe that things can be 
done makes a man helpful to others and 
to enterprises. Discontent is not a sign 
of progression. 

Each of you probably has a_precon- 
ceived notion of following some line of 
Be careful about your self- 
analysis. The field is large and has room 
for all of the various types of men, some 
of whom incline to constructive opera- 
tions, others toward inventive, some to 
the contemplative. Again, within all 
these divisions, some tend toward pro- 
fessional and others trade work. No one 
can advise what is best for you. This 
you must find out for yourself. I can 
not help, however, a certain predilection 
in favor of a young man being just an 
engineer, and not any particular kind 
of an engineer—not specializing while 
too young, but developing along versatile 
lines, ready to turn his hand equally well 
to any task within his general scope. In 
this, there is a good deal in the point 
of view, and the man who believes he 
can apply himself in one direction about 
as well as another will come nearer doing 
it than one who thinks he can not. 

When you start your practical work, 
you will doubtless try to improve things. 
That is a legitimate purpose, if not over- 
worked. I am not going to attempt to 
tell you what needs improvement, but 
the one improvement that most things 
need is in the line of sufficiency. You 
can think this over for yourself and apply 
it where it fits. 

There is another point of view seldom 
considered. It relates to environment 


engineering. 
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and the power to vary. It is pertinent to 
engineering. Man ascended through and 
exists under the laws of an organic evo- 
lution, which occurred almost entirely in 
early geological ages, under water, within 
a few miles of shore, under substantially 
constant temperature, constant pressure, 
and uniform food supply, and thus in 
about the simplest possible environment. 
It was caused, primarily, through the 
force known as the power to vary, and 
the reason that evolution spanned the 
space from the simple cell to the verte- 
brate animal in so short a time was that 
this power was not resisted by complex 
environment. When organisms emerged 
from the water to the more complex en- 
vironments of the land, and as environ- 
ment grew constantly more intricate, its 
resistance retarded evolution and resulted 
in fixation of species until ordinal evo- 
lution practically ceased. It is the com- 
plexity of the environment of the world 
that presses upon you and tries to hold 
you back from the exercise of your native 
power to vary. A good environment is 
certainly less harmfully resistant than 
a bad one, but remember that environ- 
ment is not a force. It is not a producer. 
You are the producer. Whatever be your 
power to vary, environment will only re- 
sist and reduce it. 

Therefore, remember that all the good 
you accomplish is going to come out of 
yourself. You can not borrow it and you 
can not make it out of that which has 
been poured into you by education or 
otherwise. All that you receive is only 
a certain quantity of knowledge, acquired 
by education, experience, or other train- 
ing, which will have a certain influence 
upon what comes out of yourself as your 
own. It is the inherent capacity to per- 
form with your own brain which will 
make you what vou become, and not the 
mere transmission of that which you have 
acquired. Your knowledge, therefore, is 
of little avail until you make it in- 
herently a part of yourself through 
mental assimilation and utilization. The 
clearer you comprehend these things, the 
more readily you can make use of them 
as against the process of mere acquire- 
ment with a vague motive that in some 
way or other what you acquire may be 
of benefit, or that environment will be 
the force that makes your talent effective. 
Some have gone through experience with- 
out acquiring it, and many a man who 
has received an education has not got 
any because he allowed it to be a thing 
apart from his personality and it slipped 


away. 
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Kryptol, a New Substance for Bip, 
tric Heaters, 

United States Consul-General Frank 

H. Mason, at Berlin, G 
; . 2 TerMANy, describes 
in a report a resistance material recent] 
invented for heating purnoses, This has 
been designated as kryptol. The new 
substance is a mixture of graphite, car. 
borundum and clay, so combined ag to 
form a loose, granular mass of powder of 
different grades. 
This substance is used as the condu¢. 
ing material in various forms of electric 
heaters. One form, adapted for cooking 
purposes, consists of a porcelain tray 
about two feet square, with two carbon 
electrodes fixed at onnosite sides. The 
kryptol powder is spread over the surface 
of the tray to a depth of about one inch. 
Coming in contact with the electrodes, it 
closes the circuit, and in a very short time 
is raised to incandescence. The cooking 
utensils may be placed directly upon this, 
and the amount of heat is regulated by 
brushing to one side as much of the 
material as is not needed, or by varying 
the depth of the powder on the tray. The 
greatest heat is developed where the layer 
of kryptol is thinnest. When it is de 
sired to discontinue the heat, the cireuit 
is broken by brushing the powder away 
from one of the electrodes. 

Other forms of heaters for warming 
rooms are constructed in somewhat the 
same style as steam radiators, the device 
consisting of a cast-iron, flanged radia- 
tor, the interior of which is glazed so as 
to insulate the kryptol mass with which 
it is filled. At each end of the radiator 
an electrode—usually of gas carbon—is 
introduced. An ordinary heater of this 
type takes from four to five amperes at 
120 volts. 

This substance is being used in iD- 
dustrial work, for annealing metals or 
for any purposes requiring an easily regu- 
lated source of heat. The kryptol, it 1s 
said, will withstand any temperature up 
to 3,000 degrees centigrade. 
Municipal Lighting in the Dominion 
of Canada. 

The city council of St. John, New 
Brunswick, announces that W. R. Hollo- 
way, consul-general at Halifax, Nova Seo- 
tia, may purchase the plant which provides 
electric lights for the west side of the 
city and run it as a civic enterprise. The 
following statement shows the present e- 
pense: cost of lighting the north end of 
the city from a station owned by the city, 
$75 a light; cost of lighting the east _ 
of the city by lights rented from the - 
railway company, $85 a light; cost ° 





lighting the west end of the city by the 


company it is now proposed to buy out, 
$105 per light. 
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The Highest Fall in the World. 


The Hydroelectric Station in the Valais Canton, Switzerland, Utilizing a Head of 950 Metres (3,116 Feet). 


to develop the power of lake ‘Tanay, 

in the canton of Valais, Switzer- 

jand, and it is interesting not only on 

secount of its extraordinary height, but, 
»s well, on account of its power. 

The installation, which is about to be 


nut into service, utilizes the highest fall 


|* fall of water has been created 
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By Enrico Bignami. 


region the rain and snow amount to more 
than this, but these figures have been 
taken as a limit in order to allow for 
evaporation, although the latter is often 
compensated for by condensation not regis- 
tered by the rain gauge. 

With a fall of 920 metres (3,018 feet) 
and an efficiency of seventy-five per cent 
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available energy of the lake is 30,000,000 
horse-power-hours per year, this is equiva- 
lent for a lighting service of 30,000 horse- 


. power with an average fall of water, and, 


under the same conditions, for a mixed 
service of power and light of 15,000 horse- 
power. 

Lake Tanay is situated about three 
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View oF INTERIOR OF THE TANAY LAKE HYDROELECTRIC STATION. 


vhich has been developed as yet in the 
Vhole world. The difference in level be- 
tween the intake and the discharge is 950 
metres (3,116 feet), and the effective fall 
Utilized is 920 metres (3,018 feet). 

The surface of the hydrographic basin 
tt Take Tanay is seven and one-half 
Square kilometres (2.9 square miles). The 
inal rainfall is 1.6 metres (5.25 fect) 
__ basin, so that it receives 12,000,- 

cubic metres of water (424,000,000 
‘hie feet) per year. Actually in this 


at the turbines, each litre per second gives 
9.2 horse-power. In order to allow for 
losses during operation, this may be taken 
as nine horse-power. Hence one horse- 
power consumes 400 litres—that is to say, 
the basin of lake Tanay receives sufficient 
water to give 30,000,000 horse-power-hours 
per year. This may be developed as 
30,000 horse-power for 1,000 hours per 
year, or 15,000 horse-power for a year of 
2.000 hours, or 10,000 horse-power for a 
3,000-hour year. In assuming that the 


kilometres (1.9 miles) from the Rhone, 
on the left bank, and about five kilometres 
(3.1 miles) from the point where the 
Rhone flows into lake Leman. The sta- 
tion which utilizes the water of lake Tanay 
is situated up-streain from the village of 
Vouvry, which is itself about one kilome- 
tre (0.62 mile) from the Rhone. This 
station transforms the energy of the water 
under a high head into mechanical energy, 
and the latter into single-phase alternat- 
ing current of 6,000 volts, which is dis- 
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tributed over the system of the Société des 
Forces Motrices de la Grande-Eau, which 
company already operates another generat- 
ing station on the Grande-Eau river ten 
kilometres (6.2 miles) from Vouvry. In 
winter the water of the Grande-Eau falls 
considerably, so that the extreme limit of 
its utilization has been reached, and this 
condition has brought about the building 
of the Vouvry station. 

The alternators of the two stations, hav- 
ing the same voltage and frequency, are 
synchronized on the same distributing sys- 
tem. This coupling of the stations gives 
not only a greater reliability to the service, 
but it makes available a power much great- 
er than the sum of the available powers 
of the isolated stations. 

In examining successively the different 
parts of the Vouvry installation, it is 
well to follow the course of the water. On 
the shore of the lake an intake well has 
been constructed. The mouth of this well 
has been placed so high that it is never 
submerged, even during times of abnormal 
floods. This well is thirty metres (98.4 
feet) deep, and is divided into two parts 
by a vertical partition constructed of per- 
forated sheet iron. The up-stream com- 
partment of this well receives the mouth 
of a tunnel of small cross-section, which 
is constructed almost at right angles to 
the longer axis of the lake. The mouth 
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ELECTRICAL REVIEW 


the wall by a pipe fitting. Above each of 
these pipes conical plugs of cast iron are 
suspended by means of a chain. If the 
chains are lowered, these plugs adjust 
themselves in the pipe, this preventing 
the water in the well from entering the 
tunnel. When the lake is high, the force 


required on the chains to raise these covers 
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of the rocky crest which Separates {h, 
valley of Tanay from the Valley of Passe 
(Fig. 4). Thirty metres (ninety-oj . 
feet) up-stream from the foot of a 
first tunnel is the mouth of 

second tunnel 100 metres (328 feet) 
the axes of the two tunnels being 
at right angles, 


lon, 
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GENERAL VIEW OF THE HYDROELECTRIC STATION NEAR VoUVRY. 


would be over three tons, if there were no 
counter-pressure. To avoid this, a small 
pipe 100 millimetres (four inches) in 
diameter is attached a little above the 
highest pipe. This is fitted with a valve 
and acts as a by-pass. 
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ANOTHER VIEW OF THE INTERIOR OF THE HYDROELECTRIC STATION, 


of this tunnel is closed by a reenforced 
concrete wall, which is pierced by five 
pipes. The first, the upper one, forms a 
manhole 800 millimetres (31.5 inches) in 
diameter, closed by a water-tight cover. 
Toward the bottom there are three cast- 
iron pipes 400 millimetres (15.75 inches) 
in diameter, each ending in the side of 


The tunnel leading from the well is 
500 metres (984 feet) long, with a cross- 
section of three square metres (32.25 
square feet), which, although it is cut en- 
tirely through hard rock, is lined with 
cement. The difference in level between 
the two ends of this tunnel is two metres 


(6.5 feet), and it debouches at the middle 


_ (984 feet) long. 


toward the east. A little up-stream from 
the point of intersection of the two tu- 
nels a wall of reenforced concrete is built 
across the tunnel. This is traversed by 
a pipe forming a manhole, and two other 
pipes 400 millimetres (15.75 inches) in 
diameter, each equipped with a “float” 
valve. A fourth pipe of the same siz, 
furnished with a valve, is placed for clean- 
ing. A little below the intersection of 
the two tunnels there is a small partition 
wall erected to retain the water. When 
the station is not drawing water the float- 
ing valves rise, and the flow of water 
ceases. 

The lower end of tunnel No. 2 is walled 
up and furnished with a small cleaning 
valve and a sheet-iron pipe 800 nilli- 
metres (31.5 inches) in diameter and 100 
metres (328 feet) long. A third tunnel, 
cemented as the first two, is 300 metres 
At its lower end the 
water passes again into a sheet-iron pipe 
800 millimetres (31.5 inches) in diame 
ter, which is 1,200 metres (3,937 feet) 
long. In this pipe line no special cor 
struction has been used. It has a mean 
grade of one-half per cent, and it rests 
on a platform three metres (9.84 feet) 
wide, constructed with thin walls one 
metre (3.28 feet) high. The lower end of 
this 800-millimetre pipe terminates 12 
a vaulted room. Te its end are attached 
fittings with three tubes, each 500 milli 
metres (19.7 inches) in diameter. ‘TW 
of these pipes are closed by strong ms 
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and they will be used later when the de- 
mand upon the system makes it necessary. 
From the third pipe starts the pipe line 
which descends to the station. 

Up to this point the head of water has 
not been greater than twenty-one metres 
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gins immediately below: the valve. Run- 
ning nearly in a straight line, it has the 
steepest slope in the world. In a length 


of 1,940 metres (6,365 feet) the dif- 
ference in level is 900 metres (2,953 
feet). 


The pressure therefore increases 











Pree GALLERY IN BASEMENT OF HYDROELECTRIC STATION NEAR VOUVRY. 


(sixty-nine feet), but from here on it 
increases very rapidly. 

This location seemed very suitable for 
placing retaining-valves intended to re- 
duce, as much as possible, the escape of 
water in case of a break in the pipe line 
below it. This retaining-valve is formed 


of a spherical chamber enclosing the valve 
proper. The movement of the latter is 
controlled by a horizontal guide, and the 


valve is held away from its seat by a lever 
and a movable counterweight. As the 
water passes through the annular space 
around this valve there is a loss of head, 
which increases as the square of the 
velocity of the water, thus causing a large 
difference in pressure between the two 
faces of the valve. It is therefore easy 
to adjust the position of the counter- 
weight so that the valve will close when 
the water reaches a predetermined speed. 
This apparatus is furnished with a by- 
pass and two air valves, the one to enable 
the valve to be reopened after it is closed, 
and the other for liberating the air when 
the pipe is filled with water. Below the 
valve a vertical pipe, 400 millimetres 
(15.75 inches) in diameter and twenty- 
five metres (cighty-two feet) high and 
open to the air, has been placed on the 
800-millimetre pipe. The object of this 
Is to reduce to an inoffensive maximum 
the flow produced when the valve is 
closed, 


The main descent of the pipe line be- 


very rapidly. In order not to multiply 
the different types of pipe, a type which 
will support the greatest pressures has 
been adopted from the beginning of the 
descent. 

, The angles in this line have been made 
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obtain any angle whatever less than ten 
degrees. 

The first section of the pipe line is 635 
metres (2,053 feet) long, and 500 milli- 
metres (19.7 inches) exterior diameter. 
The thickness of the metal increases from 
seven millimetres (0.27 inch) to 11.5 
millimetres (0.45 inch). This section of 
the pipes terminates in a Y-fitting of 
forged steel. The larger branch is at- 
tached to the pipe coming down the hill, 
and to each of the other two a steel 
valve 300 millimetres (11.8 inches) in 
diameter is fastened. Each of these valves 
is the starting point for a pipe line 1,300 
metres (4,625 feet) long, and 341 milli- 
metres (13.5 inches) exterior diameter, 
with a thickness of metal increasing from 
eight millimetres (0.31 inch) to eighteen 
millimetres (0.7 inch). In these sections 
the interior diameter of the pipe changes, 
because the pipes were made in the same 
machine, the span of which was thirteen 
and one-half inches. All of these pipes— 
even those 800 millimetres (31.5 inches) 
in diameter—were delivered at the work 
by means of an overhead cable. 

The station is a large rectangular build- 
ing fourteen metres (forty-six feet) wide 
and sixty-six metres (217 feet) long. The 
basement has a height of four metres 
(thirteen feet), and encloses all of the 
pipes and valves. It is divided longi- 
tudinally into three separate parts by 
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by means of a new device, which, it is 
thought, has been one of the principal 
causes of the success of the line. Each 
change in direction is made by means of 
a pair of false joints fitted at an angle. 
The two pieces are similar, and each is 
furnished on its cylindrical exterior face 
with a groove which runs only part way 
around. By means of a special key it is 
possible to turn each piece, and thus 


lines of columns carrying arches on which 
rest iron beams 220 millimetres (8.6 
inches) high, spaced one-half of a metre 
(1.6 feet) apart, and filled in with con- 
crete. The central aisle contains the 
electrical conductors, while the outer two 
aisles enclose the pipes and valves, as well 
as the discharge canals. 

The first floor consists of one large hall 
having at each end a raised part one and 
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one-half metres (five feet) high and five 
metres (16.4 feet) deep. On these plat- 
forms are the electrical switchboards and 
the levers which control hydraulically the 
different valves. Each turbine can thus 
be put into operation or stopped without 
it being necessary for the attendant to 
leave the switchboard. 

Below each platform there is an inter- 
mediate floor and a basement, each 2.75 
metres (10.4 feet) high. These floors 
serve as a battery room, storeroom and 
living apartments for part of the 
personnel. 

As has been shown above, the pipe line 
has an exterior diameter of 341 milli- 
metres. This terminates at its lower ex- 
tremity in a valve, of which the interior 
diameter is 300 millimetres (11.8 
inches), corresponding, within a few 
millimetres, to the interior diameter of 
the pipe line. This valve is a simple 
gate valve operated by hand, fitted with 
a by-pass. Its purpose is to shut off 
completely the water in case repairs are 
to be made below it. This valve is fol- 
lowed by another large valve, also 300 
millimetres in diameter, which is a pis- 
ton valve operated hydraulically, and con- 
trolled from the switchboard. It is in- 
tended to be closed rapidly in case of 
accident. The large piston valve is fol- 
lowed by a cross of cast steel. One of 
the openings of this cross is of the same 
diameter as that of the valve; the other 
three branches are 210 millimetres (8.26 
inches) interna] diameter. One of these 
branches is closed by a strong cover- 
ing and is intended for future use. 
It will be connected to a second pipe 
line 341 millimetres in diameter now 
being laid down. 

The other two branches go to the tur- 
bines. Separating from this point, the 
installation is divided into two parts, 
quite different, although having the same 
purpose, which is to produce each 1,000 
horse-power by means of two 500-hiorse- 
power units, and to obtain thus single- 
phase alternating electric current at 
6,000 volts. 

The dynamos driven by these two tur- 
bines run at 1,000 revolutions per minute, 
have revolving fields, and _ exciters 
mounted on the shaft. The moving-field 
type of generator was adopted because it 
was hoped to obtain in this way more 
silent operation. Quite the contrary effect 
was produced. The noise being intoler- 
able, the builders decided to modify the 
construction of the moving part, pro- 
viding for interior ventilation, and cover- 
ing the exterior with smooth aluminum 
discs. The result was excellent, and now, 
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in spite of the great speed, the small 
pinions of the governors are the only 
parts of the entire equipment which make 
any appreciable noise. 

Each turbine has two distributing 
nozzles rated at 500 horse-power each. 
One is fixed, the other movable. The 
turbine proper is mounted directly on 
the dynamo shaft, which here is turned 
conical. The diameter of the turbine is 
1.2 metres (3.9 feet). Its normal speed 
is 1,000 revolutions per minute. In case 
of a quick interruption of the current co- 
incident with a damaged governor, or 
when operating without a governor, the 
maximum possible speed obtainable is in 
the neighborhood of 2,000 revolutions per 
minute. 

One of the most remarkable parts of 
the 500-horse-power apparatus is the 
governor, which was designed by the 
engineer M. Michaud. These governors 
are controlled by small motors. They are 
exceedingly simple and *operate perfectly. 

The general arrangement on the other 
side of the hall is the same, except that 
these alternators are separately excited, 
and there are consequently two small tur- 
bines, each rated at twenty-five horse- 
power, for driving the exciters. One ex- 
citer is sufficient not only for the two 
alternators at that end of the room, but 
for the other two which will be installed in 
the future. From the reports of the con- 
struction it is seen that the water rights, 
the ground, buildings and all of the work 
and the machines, including the electrical 
apparatus and the switchboard, cost about 
800,000 frances ($160,000). This gives 
400 francs ($80) per horse-power for the 
first 2,000 horse-power. The second 
2,000 horse-power will necessitate only 
a new pipe line 341 millimetres in 
diameter, the turbines, dynamos and the 
necessary switchboard apparatus. These 
will cost about 300,000 francs ($60,000), 
which will bring the average price for the 
first 4,000 horse-power down to 275 
francs ($55) per horse-power. The in- 
take for water, the tunnel and the upper 
part of the pipe line, as well as the 
buildings, have been designed to take care 
of 12,000 horse-power, and the mean 
price per horse-power will continue to 
decrease as the output of the installation 
increases. 

Omitting the cost of electrical appa- 
ratus, the figures given above show that 
the cost per mechanical horse-power is 
about fifty francs ($10). The turbines 
were constructed in part by the Ateliers 
Mechaniques de Vevey, and partly by Du- 
villard, of Lausanne, who also made the 
governors, the valves and the pipes. 

The electrical apparatus has been fur- 
nished, half by Brown, Boveri & Com- 
pany, of Baden, and half by the Com- 
pagnie de Industrial Electrique, of 
Geneva. 
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High Speed and Safety in Pass 
Service. = 


German engineers are not sati e 
Ratlway Age, with railway pests eae 
five to seventy miles an hour and it 
considerable expense are teaching us a 
conditions are necessary for the very high 
speeds of 120 to 130 miles per hour, br 
account of the use of electric motors in 
the Zossen experiments it was possible to 
measure accurately the power expended 
in propelling a single car, and when go. 
celerating up to 120 miles per hour 2,000 
horse-power was recorded at the collector 
on the car, and at a constant speed of 110 
miles per hour 1,300 horse-power was 
expended. The head-end resistance due 
to the atmosphere at a speed of 120 miles 
per hour is equivalent to 1,100 horse 
power. The enormous amount of power 
required to propel a single car at speeds 
over 100 miles per hour is thus seen to 
be one of the principal objections to high 
speeds, on account of its great expense 
and the limited carrying capacity of the 
cars. 

It was found also that it was not safe 
to haul a second car as a trailer at very 
high speeds on account of lateral oscil- 
lations, even on a track almost entirely 
straight. High-speed traction requires 
the track to be almost free from curves, 
and for the very high velocities we are 
now considering the curves should not be 
less than one mile in radius. Such a 
service would require the reconstruction 
of many of our trunk lines. While it 
is not likely that schedules above 100 to 
125 miles per hour will ever be attempted 
on our present lines with steam loco- 
motives, such speeds with electric trac- 
tion and specially constructed track have 
been shown to be practicable and safe 
and will doubtless be used for a limited 
service between large cities in this country 
before many years. In order to make a 
commercial use of the results of their 
high-speed experiments, the (iermans at 
Berlin are seriously considering a new 
high-speed line between that city and 
Hamburg. 

As the schedule speed increases the 
weight of train and the number of cars 
decrease, and it is not possible to haul 
present trains of eight or ten Pullman 
cars at sustained speeds of sixty-five or 
seventy miles per hour with either steam 
or electric locomotives. Electric traction 
at a speed exceeding 100 miles per hour 
will probably be with a single car, and 
such a car with oe iar prot 

urpose, and capacity for tne nec 

a of ee to make it profit 
able, will be heavy enough to hold itself 
down to the track of regular gauge, and 
it will not be necessary to resort to 
more expensive construction required for 
the monorail. The first important com 
clusion drawn from the Zossen exper’ 
ments, by the engineers in charge, 18 
permanent way constructed In accor ei 
with the present standard specifica 
for first-class main lines of the Bien 
state railroads is safe for a line ie 
tric trains running at a speed of 125 mues 
per hour. 
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RICAL POWER-GENERATING 
EL ATIONS AND TRANSMISSION.’ 
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BY L. B. STILLWELL. 





Generally _ speaking, in electrome- 
chanics, as elsewhere, the simplest organi- 
zation of apparatus—that which involves 
the least number of links in the chain 
connecting cause and effect—is the best. 
Almost invariably it is the cheapest, the 
most reliable and the most efficient. In 
observing the progress of an advancing 
art, one can not go far astray if this test 


is applied. 

The simplest organization of electric 
apparatus for generating and transmit- 
ting power and utilizing it in mechanical 
form obviously comprises only a dynamo, 


a transmitting circuit and a motor. If 
but one dynamo and one motor be used, 
the switch-gear at both ends of the line 
may be very siniple. If several dynamos 
be used for the generating plant, the 
organization of switch-gear at that end of 
the line necessarily becomes more compli- 
cated, and similarly an increase in the 
number of motors implies increased com- 
plication of switch-gear at the receiving 
end of the transmitting circuits. In 
large plants, the switch-gear becomes a 
very important element in the organi- 
zation of apparatus. 

The development of electric apparatus 
during the last decade naturally has been 
directed primarily by the search for 
economy. The history of its progress is 
a record of successive attempts to attain 
given results at less, and still less, cost. 
Ten years ago the inherent limitations of 


continuous-current distribution were mak- 
ing themselves strongly felt. They had 
been appreciate many years before that 
time in a theoretical way, but it is, per- 


haps, not more than ten years since the 
companies operating electric lighting and 


power plants in our cities began to realize 
fully that a potential exceeding 220 volts 
Was a commercial necessity. 


In the generation and transmission of 
the power supply, considerations of 


economy in production and distribution 
and of the importance of centralization of 
control have led, in a number of instances, 


t the adoption of a relatively complicated 
organization of apparatus, comprising 
alternating-current generation at high 
potential, transmission at this potential 
to a number of auxiliary or substations, 
transformation to lower potential and 
‘nversion from alternating current to 
continuous current by transformers and 
“uverters located at these points, and 
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distribution of the converted current to 
the moving car equipment by trolley con- 
ductors or contact rail. It is clear that 
such an organization of apparatus is not 
ideal. It is far too complicated. Never- 
theless, when properly designed, con- 
structed and installed, it is effective 
and efficient. Were alternating-current 
motors equivalent to continuous-current 
motors available, the converters and by 
far the larger part of the switch-gear in 
substations could be eliminated, attend- 
ants at the substations would be radically 
reduced in number, or altogether dis- 
pensed with, and the substation buildings 
would be reduced to about ten per cent 
of their present cost. ‘he efficiency of 
the system from dynamo to motor under 
full load would be increased from three 
to ten per cent, depending upon the 
size of the converter unit displaced, and 
the operation of the system, as a whole, 
would be greatly simplified and its relia- 
bility increased. 

As regards transmission for operation 
of railways equipped with electric rolling 
stock, particularly railways comparable 
in length and in general operating con- 
ditions with the steam railways of to-day, 
the substitution of the alternating-cur- 
rent motor for the continuous-current 
motor secures great advantage in respect 
to the simplicity and reliability of the 
transmission system, its cost and also 
its ability to provide adequately for con- 
gestion of traffic. 

The saving in cost will, in the largest 
plants, amount to not less than $25 per 
kilowatt, and in smaller plants, it will 
be materially greater. 

The substitution of a trolley potential of 
not less than 2,000 volts for the normal, 
continuous-current trolley potential of 
550 volts, which becomes possible by 
adopting the alternating-current motor, 
practically avoids the difficulty which the 
converter system of supply encounters in 
dealing with conditions of congested 
traffic. In the case of the converter 
system, such congestion as frequently oc- 
curs in railway. traffic implies load upon 
adjacent substations, which in extreme 
cases may amount to several times the 


‘normal load upon these stations, and pro- 


vision for such congestion involves, there- 
fore, the installation of substation appa- 
ratus and of distributing circuits to and 
from the substations greatly in excess of 
the apparatus required for conditions of 
normal operation. The use of alter- 
nating-current distribution at 2,000 volts 
(or more) from the transformer sub- 
stations provides naturally and auto- 
matically for temporary concentration of 
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the power supply normally distributed 
over a considerable section of the line. 
Should experience demonstrate that it 
is practicable to use in regular operation 
trolley potentials as high as 12,000 volts, 
which was the potential used in the trials 
at Zossen, a railway of some length, e. g., 
thirty or forty miles, could be supplied 
economically without the use of either 
step-up transformer at the power-house 
or step-down transformers along the line, 
the only transformers required being those 
carried upon the locomotive or motor car 
and used for the purpose of reducing 
the trolley voltage to a potential suitable 
for motor operation, and it is even pos- 
sible that these transformers also may be 
dispensed with. On the other hand, if 
the simple, efficient and comparatively 
cheap transformer be used in power-house 
and substations, there appears to be no 
reason in general why 50,000 or 60,000 
volts should not be used in the transmis- 
sion circuits, and the adoption of a higher 
transmitting potential implies at least 
corresponding increase in the economical 
radius of transmission, and, therefore, in 
the length of track that can be supplied 
with power from a single generating sta- 
tion. It is not transcending the limits 
of conservative engineering statement to 
say, that to-day the art of generating and 
transmitting electricity and the art of 
utilizing energy thus transmitted for trac- 
tion purposes are such that sections of 
trunk-line railways, 300 miles in length, 
can be supplied economically, and oper- 
ated from a single power-house located 
midway between the ends of the section. 
While the advantages of the single- 
phase, variable speed motor for traction 
purposes are obvious, American engineers, 
and designers in general, have apparently 
failed to realize, and they have obviously 
failed to develop in practical form, the 
possibilities of the tri-phase motor in trac- 
tion work as those possibilities have been 
realized and developed by Ganz & Com- 
pany, upon the initiative and under the 
able direction of DeKando. By far the 
most extensive and efficient alternating- 
current traction installation in operation 
to-day is the tri-phase alternating-current 
equipment installed by Ganz & Company, 
and operated for the last three years on 
the Valtelline line between Lecco and 
Sandrio. The length of this line is sixty- 
six miles. It operates through a difficult 
country having many grades, some of 
which exceed two per cent. It has many 
curves. There is considerable snow in 
winter, and a very large proportion of the 
line being located at the foot, or along 
the slopes of steep hills, it is difficult to 
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keep the tracks clear, and, in general, 
conditions of operation are such as con- 
stitute a fairly severe test of any traction 
system. The road handles a passenger 
and freight traffic of something over 
200,000 ton-miles per day. Power is sup- 
plied by alternating-current transmission 
at 20,000 volts from dynamos driven by 
water power, the potential of the trans- 
mitted energy being reduced to 3,000 volts 
by transformers located in substations or 
kiosks placed at intervals of approxi- 
mately six miles along the line. The po- 
tential used upon the trolley circuits is 
3,000 volts. The system being three- 
phase, two. trolley wires are used, and 
the track forms the third conductor of 
the circuit. The frequency adopted is 
fifteen cycles per second. That the sys- 
tem is successful is sufficiently demon- 
strated by the fact that the Rete Adria- 
tica, the company which operates all the 
government railways in the eastern part 
of Italy, in July, 1904, accepted the com- 
plete installation, taking it off the hands 
of the contracting company which had in- 
stalled it, several months before the ex- 
piration of the time during which, under 
the contract, the contracting company was 
to operate the equipment in order to 
demonstrate its success or failure. 

Output and Size of Dynamos—In con- 
sidering changes which have occurred in 
respect to output and dimensions of dyna- 
mos, it is interesting to note the increase 
in output and consequently in dimensions 
of given types, such increase resulting 
directly from the demand for larger power 
units. The increase in dimensions, ani! 
still more in output of dimensions, during 
the last ten years has been marked. At 
the time of the Chicago Exposition, less 
than eleven years ago, the largest alter- 
nator constructed in the United States 
was rated 750 kilowatts, and the practical 
limit of its output did not greatly exceed 
its normal rating. It was a belt-driven 
machine with revolving armature, the 
speed being 150 revolutions per minute, 
and the frequency sixty cycles per second. 
A so-called 1,500-kilowatt, continuous- 
current, railway generator direct-con- 
nected to a vertical compound engine was 
shown, but the machine to-day would not 
be rated 1,500 kilowatts. In Berlin, several 
750-kilowatt continuous-current dynamos, 
direct-driven by vertical engines, were in 
operation (Ganz, of Budapest, had con- 
structed a few alternators of about the 
same rating), and up to that time the 
writer thinks nothing of greater output 
had been produced upon the Continent. 

In England, at the Deptford station, 


Ferranti had constructed one or two 
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machines rated 1,250 horse-power (935 
kilowatts), and had designed one of 
7,500 kilowatts, which was subsequently 
constructed but never operated com- 
mercially. The smaller machines were 
belt-driven. The large one was direct- 
connected to its engine. 

Following these machines, the first note- 
worthy increase in output brings one to 
the Niagara generators, which were de- 
signed in 1893-94, and began commercial 
operation in the autumn of 1895. Up to 
the present time sixteen machines of the 
original Niagara type and five of the in- 
ternal revolving field type have been in- 
stalled by the Niagara Falls Power Com- 
pany. The output of each of these 
machines is 3,750 kilowatts. There are now 
under construction for the same company 
six machines, each of which is rated 7,500 
kilowatts. The most powerful steam- 
driven dynamos, thus far installed, are 
the 5,000-kilowatt alternators used by the 
Interborough Rapid Transit Company at 
its power-houses in New York city. These 
dynamos are capable of delivering 7,500 
kilowatts for two hours with rise of tem- 
perature not exceeding fifty-five degrees 
centigrade. The largest continuous-cur- 
rent dynamos hitherto constructed in 
America are rated 2,700 kilowatts. 

The change from belted connec- 
tion to direct connection involved a 
very material increase in the di- 
mensions and weight of dynamos of given 
output. Some increase in cost per unit 
of output also resulted, but this has been 
offset in a large degree, if not entirely, 
by reduction in cost due to reduction 
in cost of constituent material and to im- 
provements in manufacture. Following 
the general adoption of the direct-con- 
nected unit, or more accurately, perhaps, 
coincident with this gradual adoption, the 
steam turbine has been undergoing de- 
velopment and within the last two or three 
years a strong tendency to increase the 
speed of alternators has resulted from its 
rapid introduction as a substitute for the 
reciprocating engine. 

Increase of Potential of Dynamos— 
Alternators are now frequently wound for 
potentials which were practically impos- 
sible ten years ago. This is in vart due 
to improved design but, in greater degree, 
it is due to improved insulating material. 
It is noteworthy that Continental prac- 
tice has led American practice in the 
gradual increase of potential. 

Efficiency of Dynamos—Improvement 
in efficiency has been less marked than 
improvement in insulation for the ex- 
cellent reason that the state of the art 
ten years ago left more room for improve- 
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ment in the latter than in the former 
Improvements in design haye resulted 
in a reduction of the losses due to magne. 
tization of the iron, effected by better 
proportioning of the quantity of iron 
magnetized and the intensity of magne. 
tization, and also by some reduction jn 
length and increase in cross-section of the 
copper circuits traversed by the armature 
and field currents. | ndirectly also, the 
losses have been reduced by improved 
methods of ventilation which have re. 
sulted in lowering the maximum tem- 
peratures attained in operation. There 
has also been some improvement in the 
conductivity of average commercial Ccop- 
per available in dynamo manufacture, re. 
sulting in some further slight decrease 
in losses due to resistance. 

In the manufacture of continuous-cur- 
rent dynamos, little if any change has 
occurred during the last ten years in re. 
spect to potentials for which machines of 
this class are wound, the practical limit 
for those of constant potential and large 
output, now, as then, not exceeding 750 
volts. The usual commercial potential 
for railway service is 550 volts and for 
general lighting and power service either 
220 or 110 volts. In continuous-current 
dynamos delivering constant current at 
variable voltage, there has been a strong 
tendency to increase the potentials com- 
monly used in are-lighting servic, 
dynamos of this type developing from 
6,000 to 7,000 volts at their terminals, 
having been extensively introduced. 

Regulation—The potential regulation 
of alternators has been greatly improved 
in recent years. In the design and con- 
struction of continuous-current dynamos, 
it is easy to obtain a vractically constant 
difference of potential at terminals under 
loads varying from zero to full rated out- 
put by using the well-known compound 
field winding, but in the case of alter- 
nators, although various expedients aim- 
ing to accomplish a similar result have 


been proposed, no equivalent of the com- 


pound winding of the continuous-current 
dynamo is generally used. In the early 
design of alternators of large output, als, 
at least in America, there was some hesi 
tation for a time in attempting to obtan 
very close potential regulation, difficulty 
being apprehended in the construction of 
switching devices adequate to deal with 
the tremendous currents which such a 
ternators produce under conditions of 
short-circuit. Remarkably _ effective 
switches, automatic and otherwise, 


‘now available, and it is usual to make 


the fields of alternators very powerful 
magnetically as ‘compared with the 1 
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active effect of the armature winding, and 
potential regulation of six per cent, and 
even five per cent, between limits of full 
load and no load is not uncommon, while 
regulation exceeding eight per cent is not 
considered good practice. 

Ventilation—Perhaps nothing during 
the last ten years has accomplished more 
substantial results than the close attention 
which designers, during that period, have 
bestowed upon the question of dissipating 
internal heat. Improvement in this re- 
gard, which has been effected chiefly by 
the liberal use of ventilating spaces in the 
body of the armature core, and by pre- 
determination and utilization of the air 
currents established by rotation of the re- 
volving element of the machine, has been 
very marked. Substantial gain has also 
resulted from the practice of building up 
field windings by bending on edge unin- 
silated copper strap of rectangular sec- 
tion, Improvement in heat-resisting prop- 
erties of the insulating material has done 
much to increase the reliability and dura- 
bility of dynamos, and the more effective 
ventilation provided has resulted in a de- 
cided increase in ratio of output to weight 
and cost. 

The Adoption of Standards—In 
America great progress has been made in 
the adoption of standards in the manu- 
facture of electrical apparatus. ‘The ad- 
vantages of manufacturing large numbers 
of machines identical in construction are 
obvious, and it is probably safe to say that 
the relatively rapid extension of the use 
of electric power and lighting machinery 
in America is due in no small degree to 
frank recognition of these advantages, not 
only by the manufacturer but also by the 
engineer. 

Organization of Generating Plants— 
During the last decade, the accepted prin- 


“ciples of plant organization in the case 


of continuous-current apparatus have not 
materially changed. The average size of 
the generating unit has increased, and the 
sue of the largest available generating 
units has about doubled, i. e., the largest 
continuous-current units to-day approxi- 
mate 2,700-kilowatt output, while the 
largest in commercial use ten years ago 
were about half that rating. The average 
sie of continuous-current installations 
ilso has grown materially, installations 
‘geregating 10,000 kilowatts being not un- 
‘mmon. The largest installation of this 
clase, however, up to the present time, do 
not exceed about 15,000 kilowatts. 
Pi largest continuous-current installa- 
2 are not comparable in size with some 
ry modern alternating-current plants, 
in mn the organization of the latter an 
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interesting feature, not usually adopted 
in the former, has been developed and is 
now recognized as standard practice. The 
writer refers to the operation of the 
switching devices in the main power cir- 
cuits by electricity or compressed air. The 
first plant to use this method was that of 
the Niagara Falls Power Company, and 
the agent used was compressed air. 

Changes in Central-Station Design Re- 
sulting from Substitution of Direct Con- 
nection for Belt Drive—During the early 
years of the last decade in America, gen- 
eral substitution of the direct-connected 
unit for the belt-driven unit was rapidly 
effected. In plants using steam, the engine 
was in practically every case one of the 
reciprocating type, the preference of en- 
gineers, on the whole, tending with in- 
creasing certainty and force toward the 
vertical engine as contrasted with a hori- 
zontal engine. 

Changes in Central-Station Design Re- 
sulting from Use of Turbines; Space 
Occupied—In the popular mind, and ap- 
parently also in the minds of some en- 
gineers, the great advantage which may 
be expected to result from the substitu- 
tion of steam turbines for reciprocating 
engines is reduction of space occupied. 
In marine work, the reduction in dimen- 
sions and weight is of the utmost value. 
On land, it is far less important. That 
the substitution of turbines for recipro- 
cating engines will, in general, result in 
some economy of space occupied is to be 
expected, but it is pertinent to remark 
that, up to the present time, comparison 
of the areas covered by some of the most 
important plants recently designed and 
using, respectively, these two classes of 
engines, does not support the view that 
the turbine effects any very material 
economy in this direction. In engineer- 
ing matters, generalizations are most in- 
variably liable to exception, but it will 
be admitted probably that, in so far as 
this comparison is concerned, vertical 
space is not very expensive; the difference 
in height of the turbine-driven unit and 
the unit driven by the reciprocating en- 
gine affects only the height of the engine 
room, and this difference involves no 
material difference in cost. The essential 
question, so far as space occupied is con- 
cerned, therefore, appears to be the rela- 
tive area occupied by plants of the two 
classes comparable in output and in the 
number of decks and boilers. A compari- 
son may be made, for example, between 
the plant of the Manhattan division of the 
Interborough Rapid Transit Company in 
New York city and the plant now under 
construction in Chelsea, London, for the 
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London Metropolitan Underground Rail- 
way Company, the alternators for both of 
these plants having been supplied by the 
same manufacturer. In both of these 
plants, two decks of boilers are used. The 
power-house of the London company 
covers an area of 84,960 square feet. It 
is designed to contain ten turbine-driven 
units rated 5,500 kilowatts each, and two 
units rated 2,000 kilowatts each. The 
ground space occupied, therefore, is 1.44 
square feet per rated kilowatt. 

The power-house of the New York 
company covers an area of 85,072 square 
feet, and contains eight alternators driven 
by reciprocating engines. The correspond- 
ing rating of the alternator unit of each 
type is 5,500 kilowatts, and the writer be- 
lieves it safe to say that the generating 
unit used by the New York company is 
able to take care of any overload to which 
the turbine-driven unit is adequate. The 
area covered by the New York power- 
house is 85,072 square feet, and the area 
per rated kilowatt output, therefore, is 
1.93 square feet. 

To make the comparison more fair the 
two units of 2,000 kilowatts each, included 
in the design of the London station, 
should be excluded, for it would have been 
possible to install in the New York plant 
units of similar output, similarly located 
and driven by reciprocating engines, had 
the use of auxiliary units of relatively 
small output appeared desirable to the 
engineers who designed that plant. Mak- 
ing the deduction of 4,000 kilowatts of 
the Chelsea plant, the areas per rated 
kilowatt output become for the London 
plant 1.55 square feet and for the New 
York plant 1.93 square feet per kilowatt. 

The most conspicuous examples of 
power-houses using but one deck of 
boilers are those recently erected, re- 
spectively, by the Chicago Edison Com- 
pany and the Interborough Rapid Transit 
Company, New York city. The ground 
space covered by the Chicago plant, in- 
cluding switchrooms, is 171,000 square 
feet, and its ultimate equinment will com- 
prise fourteen 5,000-kilowatt turbines. 
The space occupied is, therefore, equiva- 
lent to 2.44 square feet per rated kilowatt. 
The ground space occupied by the plant 
of the Interborough Rapid Transit Com- 
pany is 692 feet long by 200 feet wide, 
and it is designed to contain twelve units 
driven by reciprocating engines. These 
units were purchased under specifications 
calling for 5,000-kilowatt machines, but 
they are rated by the manufacturer 5,500 
kilowatts. If the former rating is taken, 
the space occupied per kilowatt output is 
2.30 square feet, or if the manufacturer’s 
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rating is accepted, it is 2.09 square feet. 
It appears, therefore, prima facie, that 
the use of the turbine does not imply 
material economy in dimensions of the 
site requisite for a large electric power 
plant, and it is probable that an accurate 
comparison, having reference, not to rated 
output of the generating units, but to 
actual safe output under operating con- 
ditions, would show results even less 
favorable to the steam turbine. 

The importance of increasing the ratio 
of output to ground space occupied has 
been apparently largely exaggerated in 
the minds of many who have written upon 
the subject. Exceptional cases have arisen 
and will occasionally arise where power- 
houses must be located upon extremely 
expensive sites. With alternating-current 
transmission, however, such cases are ex- 
tremely rare. Instances in which a price 
higher than $6 per square foot has been 
paid for land used as a site for a large 
alternating-current plant are infrequent, 
and a moment’s consideration will show 
that at this price no material crowding 
of expensive machinery is justified. At 
$6 per square foot the saving effected by 
reducing the area per kilowatt from 1.93 
square feet to 1.55 square feet per kilowatt 
—the respective figures for the New York 
and London plants previously referred to 
—is $2.28 per kilowatt. This difference, 
be it remembered, is invested in land 
and at four per cent per annum represents 
nine per cent per rated kilowatt per 
annum. Something should be added for 
taxes, but no allowance need be made for 
depreciation. On the contrary, the value 
of land in cities is almost uniformly in- 
creasing from year to year. Making 
every reasonable allowance, it appears safe 
to say that the saving effected will not 
amount to more than ten _ cents 
per rated kilowatt per annum, and 
for a 40,000-kilowatt station like the 
Manhattan, the limit of the saving that 
might be effected by a reduction of twenty 
per cent in ground space occupied is 
$4,000 per annum. This is less than one- 
half per cent of the cost of operating 
the Manhattan power-house. Special cases 
will arise where ground space occupied 
must be rigidly economized, and this can 
be done when necessary, whether engines 
or turbines be used. 

That the turbine possesses no very 
material advantage over the vertical re- 
ciprocating engine in respect to ratio of 
output to area of power-houses is due, 
of course, to the fact that the vertical 
reciprocating engine occupies but a small 
fraction of the total area of the plant; 
general features of plant organization 
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being similar, the spacing of the boilers 
usually fixes the proper centres for the en- 
gines or turbines, and such advantage of 
the turbine as it possesses in respect to 
floor dimensions is partially, if not wholly, 
offset by the increased size of the con- 
densers. 

If the steam turbine ultimately sup- 
plants the reciprocating engine in electric 
power plants, the change will be made not 
because there is any controlling difference 
in the ground space occupied, but by 
reason chiefly of other and more im- 
portant advantages. Among these may 
be mentioned the fact that the turbine 
is comparatively a very simple mechanism 
without reciprocating parts. It is com- 
paratively small and light and in due 
time will be relatively cheap. Its high 
speed also tends to reduce materially the 
cost of the direct-connected dynamo as 
has been shown in this paper. The advo- 
cates of the turbine also claim important 
fuel economy particularly under variable 
loads, but this claim has not been ef- 
fectively substantiated in commercial serv- 
ice. The foundations required for tur- 
bines are much less expensive than those 
called for by reciprocating engines. 

PROGRESS IN TRANSMISSION. 

Transmission by alternating currents 
has undergone remarkable development in 
the last ten years. Power to the amount 
of 10,000 kilowatts, developed by mount- 
ain streams, is transmitted to cities and 
towns in California located at distances 
ranging from 154 to 218 miles from the 
generating stations. These plants use 
40,000 volts for the transmitting cir- 
cuits. Buffalo is supplied with more 
than 18,000 kilowatts from Niagara Falls. 
Montreal is receiving power from the 
Shawinigan falls over circuits eighty-five 
miles in length, operating at 50,000 volts, 
and the plant of the Guanajuato Power 
Company in Mexico is successfully de- 
livering power over circuits 101 miles in 
length, and operating at 60,000 volts. 

Lists of alternating-current transmis- 
sion plants recently furnished by the three 
leading American companies manufactur- 
ing this class of apparatus, show that 
they have installed in the United States, 
Canada and Mexico 447 plants, aggre- 
gating 734,123-kilowatt output. The po- 
tentials range from 125 to 60,000 volts, 
and the transmission varies from a few 
feet to 218 miles. 

The highest potential in commercial 
use is 60,000 volts; the longest distance 
over which power is electrically trans- 
initted is 218 miles. The largest copper 
conductors used in America for overhead 
transmission at a potential exceeding 
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20,000 volts are 350,000 circular mils 
section, and the largest aluminum conduc 
tors, similarly used are of 500,000 cirey é 
mils section. 

An idea of the range and efficiency of 
electric transmission, using potentials noy 


lar 


in commercial use, conductors of Sizes 


now in commercial use and transmit 
power to the maximum distance thus far 
attained in commercial Operation, may 
be conveyed by the statement that at 6. 
000 volts a three-conductor circuit nd 
prising three copper conductors of 350,000 
circular mils each will transmit 7,500 
kilowatts (10,000 electrical-horse-power) 
a distance of 218 miles with a loss in the 
transmitting circuits which, making due 
allowance for the wattless component of 
the current, will not exceed ten per cent, 
OVERHEAD TRANSMISSION, 

Insulators—Manufacturers of poree- 
lain find it extremely difficult to produce 
single-piece insulators of large dimen- 
sions, owing chiefly to the fact that as 
dimensions increase, differences between 
maximum and minimum thicknesses of 
the porcelain necessarily increase, and it 
becomes almost impossible to fire prop- 
erly and uniformly all parts of the in- 
sulator. In cooling, moreover, the differ- 
ences in thickness tend to cause shrink- 
age, cracks, weaken the insulator and 
cause it to break readily under test or 
subsequently in service. lor very large 
insulators, therefore, best results are at- 
tained by composite construction, sinc 
by this method of manufacture the difi- 
culties resulting from difference in thick 
ness and rate of cooling are in great 
measure avoided. American porcelain, 
although much improved during the last 
decade, is not yet equal to the best grades 
in Europe in the construction of inst- 
lators. Improvement in quality of the 
material used implies, to some extent; 
the possibility of using higher potential 
with given thickness of porcelain be- 
tween conductors and pin, but the great: 
est gain that has been made is in the 
approach to perfect homogeneity of the 
porcelain. 

Lightning Arresters—In the earliest 
days of alternating-current development 
in America, arresters of a type which had 
been used with considerable success for 
the protection of apparatus used in tele 
graph service were tried, but more thao 
ten years ago their utter futility in PY 
tecting constant-potential circuits an 
plied by dynamos of large power had 
demonstrated. Severdl interesting ssh 
of arresters had been proposed oa _ 

i ired in their 

or less experience acquir 
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netic blow-out arrester had proved its 
effectiveness in protecting continuous- 
current constant-potential circuits such as 
are used in supolying continuous-cur- 
rent series as arc-lamp systems. This 
arrester is still in very extensive use and 
is generally regarded as effective and 
satisfactory. For the protection of con- 
stant-potential alternating-current — cir- 
cuits, which class comprises practically 
all long-distance transmissions, the so- 
called “non-arcing metal” arrester dis- 
covered by Wurts was beginning to de- 
monstrate its fitness to survive the 
majority if not all of its rivals. At- 
tached to this class of circuits, the ar- 
rester must perform the double function of 
preventing abn ormal rise of line potential 
and suppressing the are which tends to 
form across the air gap when the dis- 
charge passes to earth. 

In the best American practice in pro- 
tecting high-potential alternating-current 
transmission circuits, paths to earth are 
provided by several arresters connected 
to each line of the circuit, and between 
each two successive points at which the 
arresters are connected to the line a re- 
actance coil is introduced in the line 
circuit to aid in »reventing the lightning 
discharge reaching transformers or dyna- 
mos, and compelling the discharge to go 
to earth across the air-gaps provided for 
the purpose. Of course, where the line 
potential exceeds 6,000 volts, the number 
of cylinders and air-gaps and the pro- 
portions of the shunt and resistances are 
imereased. 

Use of Steel Tiowers—The plant of the 
Guanajuato Power Company in Mexico 
not only uses higher potential than had 
been adopted previously in commercial 
service, but the construction of its trans- 
mission circuits marks an important step 
in progress by the substitution of steel 
towers for wood poles, and the use of an 
average span of 440 feet instead of the 
usual shorter spans, which range from 
seventy feet to approximately double that 
distance. The plant has been in opera- 
tion for nearly a year, and is said to have 
operated during this period with entire 
Success. Taking into account the cost 
of cross-arms and insulators, a line thus 
constructed should be, in general, no more 
‘xpensive than the ordinary wood-pole 
line, while properly designed, it is of 
course far superior with respect to dura- 
bility and appearance. Some engineers 
*ppose the use of steel poles or towers 
in connection with iron cross-arms and 
res pins on the ground that to sub- 
oa for wood in the construction of 

and cross-arms a material of high 
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electrical conductivity is ill-advised be- 
cause it reduces the insulation of the 
circuits. Undoubtedly it tends in this 
direction, but the experience of the 
Guanajuato Power Company seems to 
demonstrate that insulators, which in use 
may be depended upon to secure effective 
electrical separation of the several wires 
of the circuit, are now available, and 
from a mechanical viewpoint the steel 
tower seems so far superior to the wood 
poles that its speedy general adoption in 
transmission installations of importance 
may be hoped for. In Europe it may be 
noted that steel poles have been used for 
a number of years in some of the more 
important transmission installations, no- 
tably that between Paderno and Milan, 
in which the potential used is 13,000 volts, 
the distance of transmission being ap- 
proximately thirty-five miles. 
UNDERGROUND TRANSMISSION. 
Cables—One of the most important 
gains in the last ten years is the marked 
improvement in reliability of insulation 
and in cost of insulated lead-sheathed 
cables for high-potential underground 
circuits. The advance is due chiefly to 
the evolution of oil-treated paper. In 
the manufacture of these cables, the con- 
ductor is covered by strips of manila pa- 
per wound on spirally in such number 
of layers as is requisite to secure the 
desired thickness of insulation, and the 
conductor thus covered is immersed in 
a vat containing a resinous oil at boil- 
ing temperature. This immersion con- 
tinues until the paper is thoroughly im- 
pregnated by the oil, all air and moisture 
apparently being excluded from it by this 
process. When the treatment is com- 
pleted, the conductor—or several of them 
if the cable under construction is of the 
multiple-conductor type—is covered by a 
lead sheath usually about one-eighth inch 
in thickness, the function of this sheath 
being mechanical protection of the insu- 
lation and exclusion of moisture. Dur- 
ing the last decade, cables of this kind 
have come into very extensive use and 
have proved very successful. As com- 
pared with rubber-insulated cables of any- 
thing like equal cost, they are generally 
considered superior and it seems probable, 
if the lead sheath be preserved and mois- 
ture effectively excluded from the insula- 
tion, that a cable thus insulated will 
outlive much more expensive rubber-insu- 
lated cable. An interesting and in some 
respects most excellent cable recently 
piaced upon the market uses, as insulation, 
cambric impregnated by a special oil. 
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This insulation appears capable of with- 
standing temperatures in excess of those 
recognized as the practical working limits 
in the case of rubber and paper, and 
apparently it is also less liable than paper 
to rapid deterioration in case the lead 
sheath should be punctured. 

Conduits and Manholes—Material im- 
provement in the construction of elec- 
tric conduits and manholes has been ef- 
fected within the last five or six years, 
but even now a very large proportion of 
the conduits put down and manholes pro- 
vided are not well designed for their pur- 
pose. If conduits be constructed of six 
layers, each layer comprising six ducts, 
the temperature attained in some of the 
interior ducts will be so great as to ma- 
terially reduce the amount of power 
which can be conveyed through them 
with safety. In the construction of man- 
holes, it is apparently rare to find ade- 
quate dimensions allowed. 

As regards material used in the con- 
struction of ducts in America, vitrified 
clay is used far more extensively than 
any other. Conduits of wood fibre 
treated with preservative compound are 
also available at reasonable cost, and iron 
pipes are used not infrequently in cases 
of special construction, particularly where 
ducts must, for local reasons, materially 
change their direction between manholes. 

The ‘Transformer—Transformers are 
almost invariably used at the receiving 
end of alternating-current transmission 
circuits. They are also frequently used 
at the power-house. This highly im- 
portant apparatus—the key to the art 
of electric power transmission—had at- 
tained a high degree of excellence ten 
years ago. About that time, 930-kilowatt 
transformers wound for secondary poten- 
tials of 11,000 to 22,000 volts were con- 
structed, and they are still in use, their 
efficiency by test exceeding 97.8 per cent. 
But while transformers ten years ago 
were highly efficient and well insulated, 
material improvement has resulted since 
then from the increasing science and skill 
of designers and builders. As in the con- 
struction of alternators, so in trans- 
formers, considerable gain has resulted 
from the improved quality of sheet steel 
now available. In respect to the steel, 
advance in knowledge of the phenomenon 
designated aging, 1. ¢., the gradual de- 
terioration in magnetic qualities due to 
heat, has received particular attention 
and is now in large degree preventable. 
The inductive drop has been reduced by 
better relative disposition of primary and 
secondary windings and, particularly, by 
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the expedient of dividing each of these 
windings into several coils. 

Progress in construction for high and 
still higher potentials has been marked. 
For potentials exceeding 25,000 volts, 
oil is usually depended upon as the insu- 
lating medium to secure effective separa- 
tion of the primary and secondary cir- 
cuits from each other and of both from 
the iron core. For potentials not ex- 
ceeding 25,000 volts, transformers com- 
monly designated “air-insulated” are ex- 
tensively used, although the oil-insulated 
type is also used for potentials as low 
even as 1,000 volts. In the present state 
of the art, there is no doubt that trans- 
formers for potentials exceeding the 
highest now used in the transmission of 
power, viz., 60,000 volts, can be con- 
structed, as is sufficiently evidenced by 
the fact that for testing purposes, trans- 
formers delivering potentials up to 200,- 
000 volts are in use. 

ORGANIZATION OF CIRCUITS. 

In a brief survey of progress in the 
organization and connection of transmis- 
sion apparatus, two devices, neither of 
which is ten years old, while both con- 
tribute materially to maintaining con- 
tinuity of service over transmission cir- 
cuits, may be noted. These devices are 
the time-limit automatic circuit-breaker 
and the reversed current circuit-breaker. 
The former is used to localize interrup- 
tions of service resulting from short- 
circuit. 

Reversed current circuit-breakers are 
used sometimes between dynamos and 
bus-bars in the power-house, and oc- 
casionally at the receiving ends of two 
or more transmitting circuits which are 
connected in parallel in the substation. 
When thus used, they serve, in conjunc- 
tion with overhead circuit-breakers at the 
generating ends of the transmission lines, 
to automatically cut out of service a 
line which may be accidentally short- 
circuited. The function of the reversed 
current circuit-breaker is most impor- 
tant. Unfortunately, up to the pres- 
ent time, it has not been developed to 
a point where its practical operation may 
he considered thoroughly satisfactory. 


STORAGE BATTERIES. 


The commercial use of storage bat- 
teries, except upon a very small scale, 
practically dates from 1894, and the 
aggregate of batteries installed in the 
United States during 1895 probably did 
not exceed 4,000-kilowatt-hours upon 
eight-hour rating. Battery installations 
for all classes of service, on August 1, 
1904, rated with reference to the eight- 
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hour discharge, amounted to nearly 
400,000 kilowatt-hours. 


CONCLUSION. 


In closing, it seems desirable, neverthe- 
less, to point out that while the last 
ten years have been characterized by 
material progress in the design and con- 
struction of electric apparatus used for 
the generation and transmission of power, 
it would be quite erroneous to infer that 
electric apparatus is not to-day fairly 
comparable to other classes of mechanism 
used in the industrial arts in respect to 
stability and permanence of type. It is 
true that the line insulators of 1894 are, 
with rare exceptions, no longer used, that 
lightning arresters during the last decade 
have been much improved, that oiled 
paper has largely superseded rubber as 
insulation for underground cables con- 
veying high-potential currents, that the 
switches now used for high-potential 
alternating currents of large power are 
unlike anything thought of ten years ago, 
that dynamos and transformers, as now 
built, are more efficient and durable, and 
that in the best plants of to-day impor- 
tant features in the oganization and con- 
nection of circuits and in the use of auto- 
matie circuits-breaking devices have been 
introduced which in 1894 were not con- 
ceived, but it is not true that a majority 
of electric apparatus essential to the 
‘generation and transmission of electric 
power is now in a stage of rapid develop- 
ment. On the contrary, changes in re- 
spect to the specific apparatus just men- 
tioned have been relatively slight during 


the last five years. They were much 
i1ore radical in the first five years of the 
decade, and the opinion may be advanced, 
perhaps with safety, that dynamos, trans- 
lormers, switches, measuring  instru- 
iments, insulators, lightning arresters, 
cables, conduits, circuit-breaking devices, 
automatic and other, as now available on 
the market, have reached a reasonably 
stable condition in the evolution of the 
art, and in respect to these constituent 
parts of electric systems for generation 
and transmission of power, no such rate 
of change, as has been observed during 
the last ten years, is likely to occur 
during the coming decade. 





Electrical Appliances in Egypt. 


A consular report, quoting from a lead- 
ing German trade paper, says: the imports 
of electrical, telegraphic, telephonic, etc., 
apparatus into Egypt during the years 
1901, 1902 and 1903, were valued at 
about $210,000, $276,000 and $338,900, 
respectively. Of these Great Britain led 
with the lion’s share each year. The 
writer, commenting on the foregoing, ad- 
vises any one wishing to sell to Egyptians 
to establish representatives of the first 
class in Cairo and Alexandria. 


-ment. 





Vol, 45—No, 19 


A Prediction of a New Era of 
Prosperity, 

At the recent meeting of the Tllinois 
Bankers’ Association, held at St. Louis 
October 18, Mr. Frank A, Vanderlip, 
vice-president of the National City Bank 
of New York, and formerly assistant Bec. 
retary of the United States treasury de. 
partment, delivered an address upon the 
general financial condition of the country. 
The points brought out in this message are 
worthy of the attention of men engaged 
in any art or science. Although not of 
an engineering nature, the matter closely 
concerns industrial development and an. 
gineering. Mr. Vanderlip said, in part: 

“We were, ten years ago, just emerging 
from the depression of the panic year of 
1893. The whole world was filled with 
distrust in regard to the future of ou 
standard of value. Then came the definite 
verdict of the people declaring for a 
sound currency, and following that began 
an unexampled era of prosperity such as 
no other country in any age has ever 
known. 

“The expansion went beyond the ex- 
periences of men of affairs. Our exports 
of manufactures ran up from $183,000; 
000 to $433,000,000 in half a dozen years. 
In half a dozen years we piled up against 
other countries a trade balance in our 
favor of more than $2,600,000,000, a 
trade balance far larger than the net trade 
balance had been from the beginning of 
our government down to the time when 
this remarkable expansion started. 

“And then we made mistakes. We ran 
into excesses, extravagances and miscal- 
culations. Capital made mistakes of 
over-capitalization; labor made mistakes 
of arbitrary and unwise demands; every- 
body made mistakes of extravagance. The 
railroads made huge engagements for ex- 
penditures which they felt were necessary 
in order to handle the traffic that was 
pressing on them. For the time being, 
far too great a portion of liquid capital 
was absorbed into fixed forms of invest 
Bank reserves fel] until they were 
a danger signal pointing with certainty 
to the sed for more conservative admil- 
istration. Stock market values, unduly 
inflated by the spirit of optimism whieh 
was all-pervading, began to melt. 

“Just two years ago this turn cane. 
The decline which followed cut a billion 
dollars off the value of securities ° 
few months. The way the country an 
the situation stands to-day as the a 
striking monument we have yet . 
to our increasing wealth and financla 


‘strength. We have grown used to cycles 


in business; to regular periods of et 
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pansion followed by years of ar 
These eycles have been of varying length, 
but, generally speaking, a decade would 
measure the time from one upturn to the 
next. Men of experience, therefore, ex- 
ted that the depression which started 
two years ago would have to run some- 
thing like the usual course, and would 
last at Jeast for three or four years before 
we had again learned lessons of economy 
and had settled down to a solid basis 
up which to rear a new structure of 
prosperity. Experience proved a poor 
mide in measuring the upturn; will it 
likewise be at fault in measuring the 
period of depression ? 

“Whether stocks will be higher or lower 
to-morrow, next week or next month, I 
do not know, nor am I particularly con- 
cerned. The fluctuations which mark 
the little surface waves are not mat- 
ters of much moment. It has seemed to 
me appropriate to make some comparison 
of business statistics to-day with condi- 
tions of ten years ago and to note what 
our position will be ten years hence, if 
the material development of the United 
States is to go on with approximately 
the same rate of progress which has 
marked the development of the last ten 
years. I believe it is fair to assume that, 
generally speaking, something like that 
rate of progress will be maintained. 
Certainly the outlook to-day, with cur- 
rency uncertainty given away to a se- 
curely fixed standard of value, with a 
sound and satisfactory banking position, 
and with no left-over panic consequences 
to be reckoned with as was the case ten 
years ago—certainly such a situation 
offers reason for the presumption that we 
are in as favorable a position for develop- 
ment in the next ten years’ period as 
we were at the beginning of the last. 

“Ten years ago we had a population 
of 68,000,000; to-day it is 82,000,000, 
and ten years hence, with this ratio of 
increase, the population of the United 
States will be 98,000,000. The total 
wealth of the United States, according 
to the best estimates which we have, has 
risen in ten years from $75,000,000,000 
to $106,000,000,000. Ten years more of 
Increase will make the wealth of this 
country $140,000,000,000. When we re- 
member that such a total will compare 
with a total of $42,000,000,000 in 1880, 
the accumulation is seen to be at a rate 
almost incredible. 

“Our money stock has increased in ten 
years from $1,600,000,000 to more than 
$2,500,000,000, and every dollar of it 
18 sound and every dollar of it is on a 
panity with gold. If the money stock 
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increases in the next ten years in the 
same amounts, we will have $3,400,000,- 
000 of circulation at the end of that 
period. Incidentally, it is interesting to 
note that national bank note circulation 
in the last ten years has arisen from 
$172,000,000 to $411,000,000, and one 
might stop to wonder, if this rate of 
increase is to go on, where the govern- 
ment bonds are to come from in the 
next ten years to provide for a further 
increase of national bank circulation of 
$250,000,000 or $300,000,000. 
“National bank deposits in ten years 
have doubled, going up from $1,600,- 
000,000 to $3,300,000,000. State bank 
deposits in that time have trebled, mark- 
ing an increase of from about $660,000,- 
000 to $1,900,000,000. A careful esti- 
mate of the total bank deposits in the 
United States to-day—national, state, 
savings banks and trust companies— 
brings them up to a grand total of $10,- 
000,000,000, and that compares with a 
total ten years ago of $4,600,000,000. 
The increase has been well over double. 
Will it double again, and will we have 
$20,000,000,000 deposits in 1914? If we 
only make the same actual gain, we will 
have over $15,000,000,000, and barring 
any unexpected interference with our ex- 
pansion, I believe that that is a conserva- 
tive figure and inside the probabilities. 
“Tn ten years we have seen railroad gross 
earnings increase from $1,200,000,000 
to $1,900,000,000. With only an equal 
actual increase, we will have railroad 
earnings of $2,600,000,000 ten years from 
now; while if the percentage of increase 
of the last decade were to be maintained, 
the figures would reach $3,000,000,000. 
The lower total is the fairer presumption. 
“Our foreign trade, which ten years ago 
footed $1,500,000,000, was this year 
$2,450,000,000. Bank clearings of the 
country have increased two and a half 
times in ten years. Our production of 
steel has doubled in ten years. The value 
of the product of our cotton mills in- 
creased fifty per cent. The volume of 
business, as measured by the receipts of 
the post office department, shows almost 
100 per cent increase, those receipts com- 
ing up from $75,000,000 in 1894 to $144, 
000,000 for the present fiscal year. 
“These illustrations must lead to the 
conclusion that, in the combination of 
population and natural resources, we 
stand, as a country, absolutely unrivaled, 
and with nothing to balk our progress 
but our own mistakes. 
“That the next ten years is to see to 
some extent a repetition of the develop- 
ment of the last ten, is, I think, a fair 
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presumption. Business to-day is unsatis- 
factory in many respects. The memories 
and the sore spots which the declines of 
the last two years have left will make 
many people slow in accepting the con- 
clusion that we are ready for another 
great commercial advance. We are al- 
ways in danger of overdoing, and we may 
for the moment, perhaps, have already 
made that error, for prices have shown 
most substantial recovery—a recovery cer- 
tainly in advance of what would be war- 
ranted by the present actual conditions. 
It is*safe to say, however, that we are 
to-day in a sound financial position. I 
believe there is no danger ahead of 
interference with business development 
as a result of the presidential election. 
We have a corn crop that is worth 
$1,000,000,000, a cotton crop worth 
$600,000,000, and a wheat crop worth 
$412,000,000. The value of these three 
crops alone this year is $2,012,000,000, 
which compares with the value of these 
same crops ten years ago of $1,067,- 
000,000. 

“IT am convinced that the possibilities 
of another great business expansion are 
at hand, but connected with these great 
possibilities are great responsibilities. 
We need banking laws that are wise and 
banking administration that is wise. En- 
couragement to a wild speculative boom 
at this time, when improvement is justi- 
fied more by hopes and possibilities than 
by immediate actual conditions, might 
set the whole period of recovery back 
a month, six months, a year. A great 
speculative boom now is not what is 
needed. It is indeed one of the special 
dangers. 

“There is another danger in the banking 
situation. During the height of the last 
commercial expansion, people so lost their 
heads as to excuse their extravagant and 
foolish actions by saying that there was 
a new political economy, that the old 
laws no longer applied under the new con- 
ditions. ‘They were wrong, lamentably 
wrong. And to-day a thing for the 
bankers of this country to remember is 
that there has been discovered no new 
law of finance which makes banking with- 
out reserves safe and conservative. 

“T believe that the conditions are again 
favorable to a return of prosperity. I 
believe it is time for optimism. So long 
as we remember in humbleness our mis- 
takes and hold close to a proper con- 
servatism, the course of financial events 


seems likely to follow only one general 
direction; and that is toward improve- 
ment, toward expanding business and 
toward better times.” 
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SOME OPERATING EXPERIENCES IN 
HIGH-TENSION TRANSMISSION.‘ 


BY D. L. HUNTINGTON. 


In spite of the rapid growth of very 
high-voltage transmission of power (say, 
voltages over 40,000), the actual number 
of such plants in operation is still com- 
paratively small, and the sources of in- 
formation regarding such work somewhat 
limited. In consequence most of the com- 
panies operating such lines are frequently 
asked for information based upon operat- 
ing experience, and the questions usually 
apply to unexpected sources of trouble and 
interruptions which have been encoun- 
tered. 

In so far as our plant is concerned, the 
purely theoretical calculations and con- 
siderations have resulted quite satisfac- 
torily, and eveu in the practical side of 
the question we have had remarkably little 
trouble. 

I feel that there are some points which 
we have encountered that were new, to us 
at least, and which may be of benefit to 
others, either now operating or construct- 
ing very high-tension lines. I have there- 
fore attempted to set forth here some of 
our operating experiences, both with ref- 
erence to unexpected problems which have 
arisen, and as to the results of precautions 
iaken to avoid difficulties already fore- 
seen. 

One of the most important questions 
asked is as to the continuity of service 
to be expected from a long single line. 
Since the starting of the line, in August, 
1903, aside from intentional interruptions 
for completing the installation, etc., there 
have been but three interruptions lasting 
longer than two minutes. Of these three 
the longest was one hour and thirty-five 
minutes. 

In each case the trouble was near-by, 
or in a substation, and was quickly found 
and repaired. In about ten cases the 
circuit-breaker has come out at the station, 
from unknown causes, and, under the 
rules, is not replaced for two minutes. 

Experience indicated, however, the de- 
sirability of more readily locating trou- 
ble, to avoid, for instance, the possibility, 
in case of a shutdown, of the patrolman 
going away from the break instead of 
toward it. 

We have therefore arranged to divide 
the line into test sections, to be con- 
nected by knife switches located on poles 
at the section points. Then, upon trouble 
occurring, and after trying the circuit- 
breaker several times, these switches will 





1 Read before the Association of Edison Illuminating 
Companies, Newcastle, N. H., September 1. 
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all be opened, and then closed in suc- 
cession’ until the trouble is located in a 
definite section, when the patrolmen at 
each end will work toward each other. 
This arrangement will save time in any 
sort of country, but should be especially 
valuable in a mountainous region where 
patrolling is necessarily slow. 

INSULATOR PINS. 

Last year I advocated strongly the use 
of metal insulator pins in the discussion 
of pins before the American Institute of 
Electrical Engineers, and proposed a form 
of composite steel and iron pin. This 
form of pin has thus far given me no 
trouble whatever, either from melting or 
deterioration of the lead screw, or in show- 
ing any burning at the cross-arm, or from 
any other cause. No trouble has been 
experienced from expansion of the pin 
within the insulator in temperature up 
to ninety-six degrees Fahrenheit in the 
shade, neither have we observed any burn- 
ing of poles nor cross-arms at other 
points. 

The most troublesome thing in connec- 
tion with our lines is the breaking of 
insulators by shooting and stone throw- 
ing. In spite of the fact that, in Wash- 
ington, such acts are unlawful and subject 
to heavy fines or imprisonment, and in 
Idaho they constitute a felony, the work 
of breaking insulators goes steadily on. 

We have posted all poles with a litho- 
graphed tin sign quoting the statutes of 
the respective states and calling attention 
to the danger of such acts, and we offer a 
reward of $50 for arrest and conviction. 
It was at first intended to make the re- 
ward $250 or $500, but it was thought 
that such a large sum would lead to per- 
sons conspiring to fleece us and decided 
on a smaller sum. Up to date we have 
not caught a single guilty person, althoug 
we have spent considerable sums in efforts 
to do so, In a country where so many 
people carry weapons the insulator break- 
ing is really a material item of expense. 

In this connection I would say that 
we have never had a shutdown from this 
cause, for the reason that the outer bell 
of the top or the petticoats only have been 
broken off by the missile, leaving. the tie 
knob and main central body of the insula- 
tor intact to an extent sufficient to hold 
up the line. 

This calls attention to the importance 
of using an insulator of such heavy cen- 
tral section that it will withstand a heavy 
blow without shattering, and remain in- 
tact in the centre even though all the 
petticoats are stripped off. In this par- 
ticular I believe that porcelain is superior 
to glass for the purpose. The inevitable 
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shutdown occurs when you haye as 

such insulators on your lines ag yoy 

safe to allow. : 
HIGH-TENSION OIL switongs. 

Our high-tension switches which are 
hand-operated, electrically tripped, hare 
given practically no trouble. We found 
that wood used for insulating the switch. 
contact plungers, even when well seasoned 
and dry, if cut partly from the sap and 
partly from the heart of the wood, wil 
not stand up under such high pressure 
but break down repeatedly on the dividing 
line between sap and heart. This ig 
simple a matter that it is likely to be 
lost sight of, but may prove a serioy 
trouble if overlooked. 

For very cold weather (below zero), 
the General Electric Company has advised 
us to mix tetra chloride of carbon with 
the oil in the switch chambers, and this 
we will probably do, although we went 
through last winter with no trouble from 
thickening of oil. 

We are also adding baffle plates in these 
switches, to prevent throwing oil out when 
opening under short-circuits. 

These switches are very satisfactory, 
and have never failed to work when r- 
quired. 


Many 


think 


AS TO TRANSFORMERS. 

The cooling coils should be so arranged 
that all of the water can be readily 
drained out. On some of our earlier 
transformers the pipes leading to these 
coils enter and leave at the top, with the 
consequence that it is impossible to drav 
the water from the coils and it can only 
be removed by blowing out with con- 
pressed air. The result of this was a 
burst water coil in a transformer stant 
ing out of service in very cold weather. 
On a later form of transformer the coil 
is led in and out at the bottom, and the 
water can be readily drained off. 

Considerable difficulty has been en 
countered in preventing the accumuli- 
tion of sediment on the interior of codl- 
ing coils even when the water is appat 
ently very clear. This sediment is in 
no respect similar to boiler scale and 1s 
probably not caused in any material 
degree by the heat of the transformer. 

We have in all cases two sources of 
water supply for cooling, one of which 
is generally under high pressure (300 
400 feet head). It was at first thought 
that this water, with high velocity, would 
effectively clean out any sediment which 
might be deposited in the coils. Such 
was found not to be the case, and other 
means were sought. Recourse was had 


to compressed air, which is, fortunately 


available at all our substations. 
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mixture of air and water is much more 
fective. The water is shut off and com- 
yore air is forced through the water 
fe the coils under about sixty pounds 
pressure. This violently agitates the 
water; upon turning on the water supply 
the water leaves the coils in a very muddy 
condition for a brief period. In one case 
this is done daily; in another every other 
jay. The high-pressure water is run 
through all coils daily. In the worst 
case we can note an appreciable rise of 
temperature after two days. It is note- 
yorthy that the water in this case is from 
aspring and is appa rently perfectly clear. 
Similar trouble has been experienced 
with the cooling jackets of air compres- 
srs; but there the sediment forms quite 
hard scales and resembles boiler scale 
more closely, probably being acted upon 
in such cases by heat. 

In case the coils close up in spite of 
this method the coils will be removed 
and hammered upon the outside, and 
blown out with air or water; it is mani- 
festly impossible to clean them from the 
inside. 

In case this treatment of sediment in 
coils does not continue to be sufficiently 
effective, some method of cooling the oil 
by passing it through @ coil immersed 
in water outside of the transformer may 
be tried; by natural circulation if found 
feasible, but, if that fails, then by a small 
centrifugal pump. 


_ As a further precaution against too 


great a rise in temperature in case of 
failure of cooling water or clogging of 
coils, we have a small thermostat mounted 


' in the oil of each transformer, and ad- 


justed to open a closed circuit alarm at 
100 degrees centigrade. The water pip- 
ing has been arranged to show the run- 
ning water to the attendant whenever he 
visits the substation. We have had only 
one case of such heating, and no harm 
was done. 
REGULATION, 

With moderate changes of load, and 
‘ven with considerable changes, if not 
too rapid or sudden, we had very little 
trouble with voltage regulation, but upon 
the installation of the first direct-con- 
nected hoist, taking from 250 to 350 kilo- 
watts instantaneously, our _ serious 
troubles began. 

There was practically no trouble from 
the generator-spee| regulation, and very 
little due to line drop, but the fluctua- 
tions of load made violent and rapid 
changes in power-factor, resulting in con- 
Siderable variations of the necessary eX- 
citation of generators, and it was so sud- 
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den that even the closest hand regulation 
had little or no effect. 

Upon installing a Tirrill regulator, 
however, this trouble was cut down so 
greatly that we have had no complaint 
since. A gain of over fifty per cent in 
the fluctuations at the receiving end of 
the line was made, and at the station 
end the gain was from sixty per cent to 
eighty-three per cent, according to whether 
there was one or two generators in paral- 
lel. With more than one generator run- 
ning we rarely get a variation of over 
one volt above normal to one volt below 
normal on the 100-volt scale. 

We have been asked as to the power- 
factor of the transmission load. This, 
of course, varies with the size and charac- 
ter of the load, but during the greater 
part of the twenty-four hours it stands 
at about ninety-nine per cent leading. 
The limits are about eighty-eight per cent 
leading to ninety-three per cent lagging. 
The load-factor of our transmission line, 
as distinguished from our city business, 
since it has been in full operation, has 
been seventy per cent. The ratio of con- 
nected load, 7. e., actual kilowatts of mo- 
tors, lights, ete., installed, to maximum 
demand on station, is 1.41. 

PATROLLING LINES. 

Patrolling of transmission lines in 
open and desert countries seems to be 
done to a very limited extent, but in such 
a country as that in which we operate 
it was originally looked upon as neces- 
sary, and has been found to be so in 
actual practice. 

In rough country a man and a horse 
can patrol about twenty miles of line, 
going out every other day. This is lim- 
ited by the endurance of the horse. By 
this arrangement the line is covered about 
once every fourth day. The patrolman 
carries ordinary repair tools and a tele- 
phone test set, with which he reports in 
at stated intervals. He reports broken 
insulators and makes minor repairs such 
as can be done with current on. He 


looks out for damages to pole settings 


from freshets, and keeps up the tele- 
phone system. We have found such serv- 
ices extremely valuable, and they have 
frequently averted trouble. 

INJURY TO PERSONS. 

After nearly a year’s operation we have 
only had one serious accident to a person. 
He was an employé engaged in making 
some changes on the 2,300-volt side of a 
transformer, and accidentally touched his 
head to a live 4,500-volt circuit. He was 
terribly burned upon various parts of his 
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body. The opening of the main cireuit- 
breaker at the power station was all that 
saved his life, and, even as it was, he was 
in the hospital from November to March. 


BACK METERING. 


In many instances where power sup- 
plied by the transmission line is used to 
supplement steam or water ‘power, we 
have found cases of the meter being run 
backward, and while we were ready to 
sell all the power that they wished to buy, 
we were not willing to allow a credit at 
equal prices for what they returned to 
our lines. Consequently we have installed 
a very light pall in each meter, consist- 
ing of a small piece of aluminum which 
is hinged to one of the permanent mag- 
nets, but insulated from it, and which 
hangs on the meter disc near the centre. 
The flutings in the aluminum disc are 
sufficient to arrest back motion, while the 
weight of the pall is too slight to retard 
the forward motion of the dise. This is 
very simple, inexpensive and effective. 

Back metering at the same time called 
our attention to the absolute necessity of 
short-circuiting the line in case we should 
attempt repairs, otherwise the synchro- 
nous motors might change the line to a 
high potential and seriously endanger 
life. 

TELEPHONE OPERATION. 

~ Considerable difficulty was at first en- 
countered in getting the telephone line 
freed from humming and buzzing sounds. 
These were found to arise principally 
from leaks in insulators and the ordinary 
carbon lightning spark-gap furnished with 
telephone instruments. We devised a 
spark-gap of our own which obliterated 
this difficulty. 

As great pains had been taken in tele- 
phone transposition, we have had little 
trouble from induction. If we were 
building the line again we would use 
copper telephone circuits instead of iron. 
INTERFERENCE WITH TELEPHONE AND 

TELEGRAPH LINES OF OTHER 
COMPANIES. 

As strenuous objection had been made 
to the construction of our lines in rail- 
road rights of way, especially by the 
Western Union Telegraph Company, and 
because of similar objections on the part 
of the long-distance telephone lines, we 
made enquiry of several California com- 
panies in regard to their experience in 
this matter. The replies were not reas- 
suring, especially where any quadruplex 
lines were in use and from power lines 
paralleling telephone lines. Consequently 
we arranged our circuits in such a man- 
ner that, wherever we paralleled any tele- 
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graph or telephone line, even for short 
distance, an integral number of turns was 
made in our lines; and at no such point 
was less than a complete transposition 
permitted. The result has been gratify- 
ing, for we have had no complaints from 
any source, in fact we had been running 
over two weeks before the telephone com- 
pany knew the current was on, and ex- 
pressed surprise that they had not noticed 
it. 
TRANSFORMER OIL. 

After filling two large step-up trans- 
formers, water was discovered in the oil 
barrels in filling a third. Investigation 
showed that many barrels contained water 
to the extent of from a few drops to as 
much as one-half a barrel. This was so 
serious that steps were immediately taken 
to test all oil before using, and very little 
oil was placed in transformers which 
broke down below 35,000 volts between 
flat surfaces one and one-quarter inches 
in diameter and two-tenths inch apart. 
No oil was used which failed below 
30,000 volts. This voltage is nominal, 
as we do not know the wave-form of 
the smal] alternator used for the purpose. 
It was a 150-kilowatt monocyclic machine 
with revolving armatures. This test we 
found meant drying nearly all the oil on 
hand, which was done by placing it in 
a large tank, in which a resistance coil 
was placed to heat the oil, in the mean- 
time passing large quantities of air 
through it in small bubbles. The air was 
furnished from a small street-car com- 
pressor, and was passed through a drier 
chamber filled wth chloride of calcium, 
so that it was thoroughly dry. 

This process, even when carried on at 
our power station, where we had reason- 
ably good facilities, was tedious and ex- 
pensive, and it was fortunate that the 
oil received at the substations did not 
have to undergo similar treatment. Since 
this experience we have, we believe, made 
arrangements with the manufacturers 
which will avoid its recurrence; and I 
commend this matter to the serious atten- 
tion of the uninitiated. 

Recent calculations have confirmed the 
costs figured at the time the contract was 
inaugurated and have proved our figure of 
$80 per year per maximum (or 400 hours’ 
use at twenty cents per kilowatt-hour) 
is a safe figure. Our figures are based 
upon the assumption that the total cus- 
tomer’s maxima exceed the station maxi- 
mum but fifty per cent, or, in other words, 
we assume a diversity factor of 1.5, which 
is probably low. The running expense, 
after paying all stand-by charges, is 
proved, at the present time, to be less 
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than two cents per kilowatt-hour, so that 
the above figures all show a satisfactory 
leeway between cost and income. 

The steady growth of this annual] in- 
come per kilowatt maximum in both 


classes, until the year 1904 is reached,, 


appears to bear out the claims always 
made for the differential system of charg- 
ing, that its use encourages long burning. 
For the year 1903 it will be seen, in the 
non-contract figures, that this figure 
(starting at $63.08 in 1901) had reached 
$85, showing a profit over cost figures as 
stated above. The drop in 1904 is doubt- 
less accounted for by the addition of the 
business of the suburban companies, the 
majority of which business was of too 
short duration to come under the contract 
class. It should be further explained that 
the non-contract customers having less 
than fifteen lights connected are not pro- 
vided with demand indicators, their con- 
nected load being taken as a basis of 
figuring. These customers, in the last 
year, aggregated over 4,800, or over one- 
half the non-contract customers, and if 
the actual maximum could have been 
used throughout in the above figures 
there is no doubt but what the non- 
contract class as a whole would show a 
larger profit. As a matter of fact, the 
something over 3,700 non-contract cus- 
tomers with indicators actually showed an 
annual income per kilowatt maximum of 
a little over $93. 

To show the effect of our wholesale 
secondaries, the following tabulation is 
interesting, proving as it does that the 
customers paying the lowest rate per kilo- 
watt-hour are, under this method, the 
most profitable. 


Average Number 


Customers. Demand. Total Income. 
1,681 2.411 $334,000 
323 1,717 285,000 
3 66 15,000 


In other words, the small amount of 
business paying at the rate of 5.8 cents 
per kilowatt-hour returned the company 
$220 per year per kilowatt maximum, 
against a return of $139 per year from 
the customers paying 11.8 cents per kilo- 
watt-hour. . 

RECENT EXTENSION OF SYSTEM. 

While the wholesale secondary rates re- 
ferred to above have been obtained by a 
considerable number of customers (ap- 
proximately twenty per cent in the con- 
tract class), our experience has proved 
that the plan as offered has not been in the 
proper form to secure the exceptionally 
large customers. While our success. in 
Boston in competing with isolated plants 
has been satisfactory, such customers as. 
we have secured have been taken under 
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onnenete outside of the maximum demanj 
system. Even though the average rajp 
might be figured sufficiently low, the fac 
that thi: rate was not guaranteed but that 
a customer must first pay for 400 hours’ 
use of his maximum at twenty cents : 
kilowatt-hour, has undoubtedly prevented 
many contracts from being closed under 
this system. 

We have overcome this objection by gir. 
ing customers who will guarantee a certain 
gross consumption a lower primary rate 
than at present, but, instead of commence. 
ing the secondary rate at 400 hours (or 
1.1 hours per day), the number of hous 
at primary rate has been increased suff. 
ciently to cover the necessary stand-by 
costs at the lower rates, before the seconi. 
ary rate is allowed. 

Our present plan separates the yearly 
contract customers into five clagses com: 
prising those who make no guarantee as 
to quantity consumed, and receive the 
yearly contract rate as outlined above, and 
those who guarantee a monthly consump. 
tion of 1,000, 2,500, 5,000 or 10,000 kil 
watt-hours. These four latter classes are 
charged a primary rate of fifteen cents, 
ten cents, seven and one-half cents or five 
cents, respectively ; the hours’ use per day, 
which must be guaranteed, are: one and 
one-half, two and one-half, three and one- 
half or six hours, respectively, these being 
the hours necessary to give the company an 
amount sufficient to cover its stand-by 
and running costs at the rates quoted. 
The secondary rates are made five, fou, 
three or two and one-half cents, respec: 
tively. 


For example, a customer who will guar- 


antee a consumption of 2,500 kilowatt- 


tmcgegeer Homey ee ner era 
118 1,175 $139 
079 2,100 166 
058 3,800 220 


hours per month and an average use of 
two and one-half hours per day of his 
maximum, is charged ten cents per kilo- 
watt-hour for 910 hours per year a @ 
primary rate, and current used in exces 
of that required each month for the pr- 
mary will be charged at four cents pet 
kilowatt-hour. A customer who will guar- 
antee 10,000 kilowatt-hours per month for 
six hours a day, or, say, 2,200 hours 4 
year, is given a five-cent primary rate and 
a secondary rate of two and one-h 
cents. 

There are, of course, a number of lange 
customers who can guarantee the quantity 
of current consumed, but who can not 
guarantee the larger average use req’ 
To take care of these customers, we hare 
made use of the monthly contract featurs 
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escribed; that is, these cus- 
fomers are grouped into the same classes 
‘i the yearly contract customers, but the 
rate 12 ‘each class is inereased to offset the 
fact that the primary units are not guaran- 
teed, and the use of the monthly maxi- 
mum. This method differs somewhat from 
the previously described monthly contract 
method, but is more scientific and likely 
ip accomplish its object, and would have 
heen adopted originally had we not been 
tied down to 0.9 cent per lamp-hour, as 


already explained. 
The wholesale monthly contract rates 


previously d 


are as follows: 
Primary Secondary Hours per 
Class. Rate. Rate. Day at 


Kw. Kw.-H. Kw.-H. Primary. 
1,000 16 8 11g 
2,500 12 6 216 
5,000 9 4 815 
10,000 6 3 6 


Before adoption, these new rates were 
compared with existing customers’ records 
and found to be fair: in order to see how 
they would compare with the cost of cur- 
rent produced by isolated plants, we pre- 
pared some figures to show the isolated 
plant cost under the conditions prevailing 
in our different classes. These figures 
proved what we all have known, that the 
cost of furnishing current from isolated 
plants is dependent upon the size of the 
plant and the average use, but they also 
indicated that the prices which we have 
now adopted should enable us to compete 
with the isolated plant upon the question 
of price alone, even taking into considera- 
tion the benefits which arise to the isolated 
plant owner in the matter of heating with 
exhaust steam. 

POWER. 

It will be noticed that nothing has been 
said in this paper concerning the power 
business. We have about 350 power cus- 
tomers on the non-contract maximum de- 
mand system, and a smaller number (not 
easily determined) who use power in con- 
nection with the regular lighting con- 
tracts, but no general attempt has been 
made to apply the present maximum de- 
mand contract system to the regular power 
business. Some preliminary work leads 
us to believe that the maximum demand 
‘ystem can be broadened to include the 
power, but we are not yet ready to report 
on this subject. 

CONCLUSION. : 


To sum up the situation in Boston, I 
think I have made clear that the Boston 
Company is entirely satisfied with its ex- 
Penlence with the maximum demand sys- 
bi and I may add that we believe we 
: tn system as nearly perfect theoretical- 
bi: one can be when taken in connec- 
tion with practicability. ‘The method of 
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grouping the customers into different 
classes, yearly and monthly, retail and 
wholesale, each class earning its own 
stand-by charges, overcomes one of the 
hitherto serious objections to the maxi- 
mum demand system of charging as com- 
monly employed, enabling us at any time 
to offer to each class the lowest rates which 
the returns from that class warrant. 
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The Use of Motors in Temporary 
Work. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your editorial on “The Use of Motors 
in Temporary Work,” calls forth the fol- 
lowing remarks, the writer having held 
the same views for several years and hav- 
ing acted upon them without very grati- 
fying results. 

About five years ago, during some ex- 
tensive building operations in the heart 
of one of the large cities, the writer noted 
the volume of black smoke which arose 
from numerous small hoisting engine 
boilers, and forthwith approached the 
builders and suggested the use of elec- 
tric motors for such work and mentioned 
the advantages you name. The builder 
said that could a practical machine be 
made, it would find an active market. 
The writer made some tests on steam 
hoists, and designed and built a machine 
in which the number of parts was reduced 
to a minimum, and which was water and 
dirt-proof. In fact, three machines built 
at that time have been in constant use for 
five years under the most severe condi- 
tions of abuse, and not one cent has been 
spent on the motors or controllers, other 
than for a normal renewal of brushes. 

A machine company undertook to build 
these hoists, which had been put through a 
series of tests in hoisting brick and mor- 
tar, for all sorts of building operations, 
and aside from perhaps a dozen machines 
built, have met with little success. Why? 
Builders find fault first with the price, 
which is about twenty per cent higher 
than a steam hoist, with its boiler, of 
equal capacity. Cost of operation, which 
is less than with steam, with current at 
five cents a kilowatt-hour and coal at 
three dollars a ton, seems to make little 
impression. They claim that stone can 
not be laid with an electric hoist, because 
the speed control is not as perfect as with 
steam. 

The writer set up one of these ma- 
chines alongside of a seven-story building 
having an outrigger at the top, and ran 
a rope up and over the block at the top 
and back to the ground. He fastened a 
weight of 1,200 pounds to the rope, and 
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invited a number of builders and contrac- 
tors and two engineers to witness a test. 
The weight was lifted first at a speed 
of 900 feet per minute, and stopped just 
below the block at the top. It was then 
allowed to fall with practically no re- 
sistance other than that of the drum 
rotating on its shaft, and was “caught” 
and stopped within ten feet. 

The next test consisted of lifting 
at a very low speed, the weight barely 
moving, and stopping it whenever the 
word was given. The weight was lowered 
to the ground and allowed to “settle 
down” as gently as a feather. 

The spectators were most enthusiastic, 
but lost their enthusiasm immediately 
when they learned that the machine did 
not cost less than the cheapest type of 
steam hoist. 

In all the writer’s experience, there is 
no field where the electric motor can be 
applied to better advantage than in build- 
ing operations, and there is no field more 
difficult to enter into for reasons not 
apparent. 

WarrEN B. Lewis. 

Providence, R. I., October 24. 


An Automobile School. 

The West Side Young Men’s Christian 
Association, New York city, in cooper- 
ation with the Automobile Club of 
America, has undertaken to organize and 
conduct practical courses in automobile 
engineering. The aim of these courses 
will be to train and supply competent 
operators and chauffeurs, and also to give 
owners and prospective owners a sufficient 
knowledge of the theory and practice of 
automobiles and automobiling to enable 
them to meet emergencies that may arise 
in connection with the operation of self- 
propelled: vehicles. The course will take 
up a series of popular illustrated lectures, 
design, draughting and operative work. 








Electric Tramway in Mandalay. 

An electric tramway was put into serv- 
ice recently in Mandalay, Burmah, India, 
which is the first city in Burmah to re- 
place horse-car lines by electric traction. 
The line has a length of seven miles of 
double track, and uses a grooved rail laid 
on a ballasted bed, the surface being made 
up of macadam. Included in the rolling 
stock are twenty-four electric motor cars, 
each equipped with two twenty-eight- 
horse-power motors. The power-house 
contains three Babcock & Wilcox boilers, 
operating at 160 pounds pressure per 
square inch. There are three Bellis com- 
pound engines with a normal output of 
300 horse-power when running at 400 
revolutions per minute. These are direct- 
connected to three compound generators 
rated at 200 kilowatts. The station is 
equipped with a ten-ton traveling crane. 
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Electrical Patents. 


Charles C. Badeau, of Swissvale, Pa., 
is the inventor of an improved clip (771,- 
222, October 4) for electric switches and 
a method of making one. In practising the 
invention, a suitable length of tubing is 
cut off, of conducting material, preferably 
copper, and the same is bisected for a 























portion of its length by means of opposite 
incisions or slots, forming a blank having 
a cylindrical neck or socket and integral 
therewith a pair of oppositely disposed 
extensions or arms. These arms are then 
flattened by any suitable means into op- 
positely disposed contact-plates still in- 
tegral with the cylindrical neck portion. 
The corners of the plates are then rounded 
and the edges beveled to guide the 
movable member or knife of the switch 
into position between the plates. The 
movable member or blade of the switch is 
pivoted at one end by a pin between the 
plates of one of the clips and is provided 
at its other end with the usual handle of 
insulating material, so that it may be 
moved manually into and out of position 
between the plates of the other clip. Con- 
nection is preferably made to the line by 
means of a conducting-plug screwed into 
the cylindrical socket of each clip, the 
line conductors being connected to these 
plugs in any suitable manner. A pin 
is inserted in the clip with which the 
movable arm makes and breaks contact 
to limit the inward movement of the arm. 

Arthur W. Henshaw, of Schenectady, 
N. Y., is the inventor of an alternating- 





























ALTERNATING-CURRENT Motor. 


current motor, the patent (771,246, 
October 4) obtained on which he has 
assigned to the General Electric Company, 
of New York. In the machine to which 
the improved winding is applied, there 
are sixteen slots in the magnetic core. 
The supply wires of one phase lead to 
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contacts of the double-pole double-throw 
switch and the supply wires of the other 
phase to corresponding contacts of a 
similar switch. The end terminals of the 
first phase winding are connected to the 
contacts of the double-throw switch and 
the intermediate terminal of this wind- 
ing is connected to another contact of the 
switch. The end terminals of the second 
phase winding are connected to similar 
contacts of the other switch, while the 
intermediate terminal of this winding is 
connected to another contact. The con- 
tacts of these two switches are connected 
to other contacts. In this way the two 
intermediate terminals divide the first and 
second phase winding into halves and each 
slot contains conductors carrying cur- 
rents of both phases. Current passing 
from one of the supply wires to one of 
the terminals through one of the switches 
will divide and pass continuously in 
opposite directions through the two 
branches of the first phase winding, re- 
turning by way of other terminals and 
the switch to the other supply wire. The 
current passing through one-half of the 
wire will have a flow continuously to the 
right and the course of the current 
through the other half will be con- 
tinuously to the left. 

John J. Frank, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany, of New York, a patent (771,902, 
October 11) recently obtained by him on 
a machine for winding coils. The object 
of the invention is to enable coils of the 
same or different sizes to be wound 
quickly; to keep the coils closely com- 





MacHInE FOR WINDING COILS. 


pressed during the winding to clamp 
them firmly; and facilitate their removal 
from the machine for cementing or other 
subsequent treatment. These results are 
accomplished by a machine which igs in- 
tended for coils requiring a cylindrical 
winding form. The machine is not, how- 
ever, limited to this shape, but can also 
be either polygonal, frusto-conical or 
frusto-pyramidal in shape. The machine 
comprises a segmental or sectional man- 
drel; supports, and covering for the seg- 
ments or sections; means for expanding 
and contracting them; removable gauges 
to limit or fix the size to which the 
mandrel may be expanded; and collars 
which can afterward be used to clamp 
the coils to facilitate their removal from 


connected to the opposite polarity 
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the mandrel for the PUTpose of com 
ing or for any other Teason a 
The mandrel consists of a shaft ca: ‘a 
a pyramidal support fixed thereon, in 
combination with a movable pyramidal 
support splined to the shaft so a to 
rotate with it, each side of the supports 
being provided with a groove, and 4 
plurality of movable sections, each hay; 
a sliding fit in one of said gTooves and 
provided with lateral flanges that bear 
upon the sides of the supports adjacent 
to the grooves. 

A protective system for electric con- 
ductors has been patented in this country 
by Leonard Andrews, of Hastings, Eng. 
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PROTECTIVE SYSTEM FOR ELECTRIC 
ConpbucTors, 
land, and the patent (771,891, October 
11) obtained thereon has been assigned to 
the Stanley Electric Manufacturing Com- 
pany, of Pittsfield, Mass. The object of the 
invention is to provide means for sale 
guarding a system against a shutdown 
because of an accident to one of the 
feeders of the system and for auto 
matically and certainly cutting out such 
faulty feeder at both ends from the 
system. The system consists of 4 
plurality of feeders of the same polarity, 
a transformer for each feeder having on¢ 
primary winding connected at one end 
to said feeder and at the other in elec 
trical connection with another of thes 
feeders and with a point electrically cor 
nected to the opposite polarity of the 
system, a second primary winding for 
said transformer in electrical connechot 
at one end with the first feeder and # 
the other end with a point electrically 
of the 
system, a secondary winding for the 
transformer so disposed in relation to the 
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winding as to be traversed by 
, magnetic flux only when the currents 
in the primary windings are in relatively 
opposite directions and a switch adapted 
to be operated by passage of current 
through the secondary winding. 

Gustave Gin, of Paris, France, has 
atented in this country a furnace (771,- 
372, October 11) for the manufacture of 
steel, Heretofore in devices intended 
for the production of electrothermic re- 
actions in a melted cast-iron bath, great 


primary 

















FURNACE FOR THE MANUFACTURE OF STEEL. 


jifficulties have been encountered in 
utilizing the energy of the electric cur- 
rent in a bath the resistance of which 
is but little over one hundred michroms- 
centimetres.  (ienerally the transfor- 
mation of electric energy into heat took 
place largely in the layer of slag floating 
upon the metallic bath, the resistance of 
this slag being considerably higher than 
that of the metal. The carbon elec- 
trodes used in connection with these de- 
viees are also an obstacle to decarburi- 
zation, for the reduction of the con- 
stituents of the slag is effected more by 
the carbon of the electrodes than by the 
carbon which is in combination with or 
dissolved in the bath. In the present 
invention the above noted objections have 
been overcome. The resistance of the 
slag is not a necessary element of its 
operation and ihe objectionable use of 
carbon electrodes is done away with. The 
working hearth of the furnace is a long 
channel of moderate section, which is 
filled with fused metal and the extremi- 
ties of which are connected with bow- 
shaped terminals made of hollow blocks 
of soft steel cooled by means of internal 
water circulation. By causing a current 
of sufficient intensity to pass from one 
terminal to the other, through the melted 
metal, a certain quantity of heat is dis- 
engaged which is sufficient to maintain 
the mass in fusion and raise it to the 
most favorable temperature for the pro- 
duction of purifying reactions. The 
blocks forming the terminals have a 
large cross-section, so that the passage 
of the current does not find resistance 
‘tough to develop much heat, the tem- 
erature being also limited by the inter- 
ual circulation of cold water. In order 
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to give a suitable form to the crucible, 
the channel which forms the working 
hearth and extends from pole to pole is 
preferably made in a sinuous path of 
several parallel channels communicating 
with each other. In this manner the 


stream of metal is comparable to the car- . 


bon filament in an incandescent lamp. 
William H. Freedman, of Burlington, 
Vt., has patented an automatic brush- 
adjuster (771,868, October 11), which 
is especially adapted for use on composite 
generators, rotary transformers, current- 
rectifiers and like apparatus for trans- 
forming an alternating into a direct cur- 
rent. As is well known, the neutral or 
non-sparking position of the brushes on 
the direct-current side of all such devices 
is a shifting one, varying with the load 
or amount of current handled. This is 
due to the impedance constants of the 
circuit on the alternating-current side, 
which cause a phase displacement, ordi- 
narily a lag of the current behind the 
impressed electromotive force, whose 
amount is proportional to the volume of 
the current itself. Consequently when 














AUTOMATIC BrusH ADJUSTER. 


the load changes, the brushes on the 
rectifying commutator which were origin- 
ally set to neutral position are no 
longer in this neutral position, and the 
result is to cause violent sparking which 
is destructive of the machine and of its 
efficiency. The present invention obvi- 
ates these disadvantages by providing 
automatic shifting mechanism for the 
brushes operated by and dependent on 
the current undergoing rectification, 
such that when for any reason the phase 
displacement of the current varies, the 
position of the brushes is automatically 
shifted through a like angle, so that the 
neutral position of the latter is pre 
served. The invention comprises a fixed 
and a movable element mounted coaxially 
with the commutator and the movable 
element carrying the brushes to be 
shifted. One of these elements carries a 
rotary magnetic field, the other merely 
an alternating field, and one of the mag- 
netic fields is energized by a shunt 
circuited across the poles of the main 
circuit, while the energizing coils of the 
other are connected in series therewith. 
These two fields interact upon each other 
to cause a slight oscillation of the mov- 
able element each time the phase dis- 
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placement of the current changes and 
through the same angle, whereby the 
brushes are correspondingly changed in 
position. 

Henry G. Reist, of Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany, a corporation of New York, a 
patent (771,269, October 4) recently ob- 
tained by him on a centrifugal switch. 
The switch consists essentially of a base, 
upon which are mounted fixed contacts 
and a pivoted ring, which carries mov- 
able contacts. The fixed contacts are in- 
sulated from each other and the base, and 
are mounted on an insulating-block which 
is attached to the basé by a screw. The 
ring is pivoted and is normally held in en- 
gagement with a stop by the action of a 
spring, engaging at one end a perforated 
lug on the ring and at the other end a 
similar lug on the base. The portion of 
the ring. opposite the spring is much 
thicker that the main portion of the ring 
to provide a weighted portion which will 
be responsive to the centrifugal action 
developed by the rotation of the armature. 
Adjacent to one end of this weighted por- 
tion is a conducting-spring to which the 
movable contacts are connected, these con- 
tacts as well as the ends of the spring 
being slitted to ensure a more perfect con- 
tact upon engagement with the fixed con- 
tacts. Upon the opposite side of the base 
from the stop is another stop with which 
the ring engages when the armature is 
running at full speed. The switch is at- 
tached by suitable screws to the end of the 
armature, whose opening passes through 
the opening in the base. This shaft is 
provided with suitable bearings. Upon 
the opposite end of the armature and 
supported within one of the projecting 
flanges of the armature-body is a resist- 
ance-coil consisting of three paris con- 
nected, with its terminals leading through 
an aperture of the base to the switch 
contacts. These contacts are connected 
through wires with the fixed con- 
tacts and the ring. ‘These wires also 
connect with the armature coils. The 
field of the armature is provided with 








CENTRIFUGAL SWITCH. 


leads which connect with the supply 
means. The resistances which make up 
the coil are connected together. From 
this it will be seen that when the switch 
is in its off-position, the resistances will 
be connected in circuit with the armature 
coils, but as soon as the armature is driven 
at full speed, the ring with its yielding 
contacts will be thrown from one position 
to another, thus short-circuiting the re- 
sistance. This movement takes place 
suddenly, so that all parts are short-cir- 
cuited practically instantaneously, al- 
though contact is first made between 
one of the fixed and one of the movable 
contacts. 
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Remarks upon a Primary Battery in which 
Energy Is Derived from Carbon. 

Herr E. Tommasi here describes two 
old types of carbon-consuming cell de- 
vised by himself in 1884. The difference 
in the two consists merely in the method 
of arranging the carbon electrodes, they 
being horizontal in one and vertical in 
the other cell. The cell consisted of two 
carbon plates, one of which was covered 
with a paste of lead peroxide, this being 
the positive electrode. The other plate 
was surrounded by pieces of retort carbon. 
The electrolyte was a concentrated solu- 
tion of sodium chloride. The electro- 
motive force developed was from 0.6 to 
0.7 volt. The cell polarized quickly, and 
was suitable only for open-circuit work. 
Considering the theory of this cell, M. 
Tommasi concludes that the energy must 
have been derived from the decomposition 
of the carbon, since the reaction taking 
place with the lead peroxide will not ac- 
count for the voltage of the cell. This 
theory indicates that the voltage should 
have been 0.84. The discrepancy is 
thought to have been due to polarization 
of the cell. In all cells in which a 
sodium chloride solution is used as the 
electrolyte, water is decomposed, and never 
the sodium chloride. The lead peroxide 
exerts no chemical effect upon the chlo- 
ride when it is concentrated.—T'ranslated 
and abstracted from the Centralblatt 
fur Accumulatoren (Gross-Lichterfelde- 
West), September 1. 
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An Experiment to Illustrate the Principles 
of Horn Arresters. 

The action of the diverging horns of 
Siemens lightning arresters in rupturing 
the are is usually attributed to the con- 
vection of the highly heated air. In this 
article Mr. A. E. Moore describes ex- 
periments conducted by himself, which 
show that the action of this type of 
arrester depends upon the magnetic field 
surrounding the conductors, the effect of 
the convection of the heated air being 
slight. These arresters are really single- 
coil magnetic blowouts. A circuit was 
arranged containing:two horn breaks, one 
pointing upward, and the other down. 
In order to intensify and prolong the 
effects, the horns at each break were 
arranged to be parallel and three-eighths 
of an inch apart for about ten inches 
before diverging. The circuit voltage 
was 110, and the current employed— 
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which was limited by incandescent lamps 
in series with the are—was twenty-five 
amperes when the gap was closed. By 
means of two switches it was possible to 
short-circuit either of the horn breaks. 
To start the are an are light carbon was 
used to close the circuit between the horns. 
Drawing this away, the arc was formed, 
and in every case it traveled away from 
the circuit. It was found that the arc 
was somewhat more persistent when 
forced to travel down than when allowed 
to travel up, this difference being due to 
the influence of convection. It was also 
found that if the horns start to diverge 
immediately there is more delay in break- 
ing the are. If the arc is straight there 
is no tendency to force it one way or the 
other. If it should happen to be bowed 
downward it will persist and even may 
break without traveling up the horns. 
This shows that, in a proper construction, 
the horns should first converge and then 
diverge, the narrowest gap being a short 
distance above the horizontal conductor.— 
Abstracted from the Electrical Engineer 
(London), October %. 
s 
Systems for Protecting Against the Fall of 
Telephone Lines on Electric Railway 
Lines. 

One seldom hears of guard wires in this 
country to-day, as some years ago it was 
generally decided that they caused more 
trouble than they were worth. In Europe, 
on the other hand, they are still in wide 
use, but they do not seem to be favorably 
considered by engineers. A recent care- 
ful investigation has been made of the 
use of guard wires and other protective 
devices by M. L. Petit, chief engineer of 
the division of the Société Nationale 
Railways in the neighborhood of Brussels. 
He sent, early in the year, a list of ques- 
tions to various engineers throughout 
Kurope, and in the report noted he gives 
the conclusions which he has drawn from 
the responses received. The telephone 
department of Belgium has kept a record 
of accidents for a period of nine years, 
beginning 1894. It is found that a 
wooden shield carried over the trolley line 
where the latter is crossed by telephone 
lines has given the best protection. 
When this device is used it generally pro- 
tects the telephone wire when it falls, 
but the most serious accidents take place 


when persons or animals disturb the por- | 


tion of the wire which is down, bring- 
ing it finally into contact with the bare 


trolley. It was found that this method 
of protection was expensive and Tequired 
constant attention, but it did not inter. 
fere in any way with the operation of 
the electric road. When guard wires are 
used, two methods of installations are 
practised. In one the guard wire system 
is grounded ; in the other it is not. With 
the grounded system, telephone and tele. 
graph wires are fairly well protected jn 
case they fall, but if conductors carrying 
heavy currents come in contact with the 
guard wires, the generating station is apt 
to suffer. Again, some considerable 
trouble has been encountered with the 
grounded guard wire system, due to the 
jumping of the trolley wheel from the 
wire. When this takes place there is 
danger of a short-circuit on the station, 
caused by the trolley pole being in con- 
tact with the guard wire and the trolley 
wire at the same moment. It is found 
that the grounded guard wires give 
fairly satisfactory protection for a net- 
work carrying small currents. If the 
guard wires are not connected to the 
ground, the inconvenience of the grounded 
system is avoided, but the protection to 
telephone and telegraph lines is greatly 
diminished, as it becomes possible for a 
high voltage to be thrown upon a tele 
phone line through a guard wire. The 
general conclusions reached are, that the 
present methods of protecting telephone 
and other overhead lines from contact 
with trolley wires are not entirely satis 
factory. It is very desirable that cross- 
ing of railway lines should be avoided 
by selecting another route for the tele 
phone line. When these crossings ate wl- 
avoidable the wires should be brought 
together into a cable. Both the owners 
of high-tension and low-tension line 
should each take every precaution to pre 
vent breaking of their lines, and the e 
pense of erecting protective devices 
should be borne by all the companies 
interested. The public authorities, when 
prescribing methods of protection, should 
be definite, and not alter their regulations 
from time to time—T'ranslated and ab 
stracted from  L’Electricien (Paris), 
October 8. 
F 
The Budapest Telephone Exchange 

The Hungarian telegraph administr®- 
tion took over the Budapest Telephone 
Company’s plants in 1897. At this hme 
the system employed a ground return, 
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of four antiquated central 
he change in control it was 
trate all the Budapest 
subscribers in a single central office, to 
lace there a new and modern switch- 
hoard, and to install metallic circuits. 
The number of subscribers at the time 
the change Was made was between 5,000 
and 6,000. For the new exchange the 
central battery system was adopted, with 
q preliminary equipment of 10,000 sub- 
«ribers, and an ultimate capacity of 
99,000. This switchboard occupies one 
side of the exchange room, the other side 
jeing available for the installation of a 
cond board of the same capacity, so that 
the new exchange will be capable of ac- 
commodating 40,000 subscribers. The new 
exchange is located at about the centre of 
the exchange system. The building con- 
tains six stories. and was erected at a 
wst of $300,000. The switchboard room 
is 210 feet by 98 feet. It is 
twenty-three feet high. Immediately 
under the switchboard room is a low 
story—about seven and one-half feet high 
—containing the intermediate distribu- 
ting board, the relay racks, ete. There 
is a passage to the lower room under the 
switchboard at each operator’s position. 
The switchboard cables pass directly to 
the intermediate distributing board. 
There are two chief operators’ desk sets 
near the wall opposite the switch- 
board, but they will be moved to the 
centre of the room should the space there 
be required for a second board. The 
present row of switchboards begins with 
a trunk section for three operators, each 
of whom has forty single cords connected 
to the trunk room. All subscribers’ jacks 
are multiple in this section, so that these 
operators can give direct connection to 
any subscriber in the exchange when re- 
quired for the trunk service. This sec- 
tion is provided with nine panels of jacks, 
and is slightly separated from: the twenty- 
two subscribers’ sections which follow. 
Rach section of the latter has three 
operators’ positions equipped for 150 sub- 
setibers each. There is a sixty-seventh 
position equipped for 100 subscribers, 
thus making a total equipment for exactly 
10,000 lines. The street cables are lead- 
covered, and have been laid in cement 
conduits of the Hultman type. The power 
Plant and storage battery are placed in 
close Proximity to the switchboard. As 
the trunk lines in Hungary are used for 
simultaneous telephony and telegraphy, 
and also for duplex work, it was found 
necessary to devise special circuits to 
a the lines to these requirements. 

© arrangement used is shown in a dia- 
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gram. As toll line connections are always 
given precedence over local service, there 
are two signals indicating whether a line 
is busy with a local connection or a 
trunk connection. If a trunk line calls 
for a subscriber already busy with a local 
call, the latter is cut off and the trunk 
connection made, the operator explaining 
to the disconnected subscriber the reason 
for the interruption. The transit board 
performs a double duty. In the hours of 
heavy traffic, through connections of 
trunk lines are made. During light 
traffic it can be arranged that all trunk 
room connections, including those of the 
recording and trunk subscribers’ line, can 
be effected, in addition to intercommuni- 
cating trunk lines. The operators at the 
recording tables are informed of the num- 
ber of orders for each trunk line at any 
moment, and are thus able to inform the 
subscriber beforehand approximately 
when the trunk line called for will be 
available-—Abstracted from the Elec- 
trician (London), October 7. 
a 
Lightning Arresters and Over-Voltage 
Switches. 

In Europe, apparatus employed for 
protecting electrical systems from light- 
ning varies somewhat from that adopted 
in this country. In this article M. J. 
Blondin describes some of the recent 
types of arrester brought out in France. 
These, in general, are of the Siemens 
horn type, in which the high voltage 
establishes an arc across a small air-gap, 
and this arc, due to the magnetic field 
surrounding the conductor and to con- 
vection currents, rises until it becomes so 
long that it is extinguished. A simple 
form of these arresters consists merely of 
two copper rods bent so that, when placed 
together, they will form a widely diverg- 
ing Y. The rods are usually mounted on 
special insulators, one being connected to 
the line, and the other to the ground. 
In the newer types of these arresters 
the ground connection is not made di- 
rectly, but is made through a high re- 
sistance, this, in-one form, being a carbon 
rod supported between clamps carried on 
the insulator and its pin. In another 
form a liquid resistance is used. This is 
enclosed in a cast-iron pot of spherical 
form, into the upper portion of which the 
insulator is cemented. Through the latter 
one end of one of the horns is inserted, 
reaching down into the liquid with which 
the pot is partially filled. A vent hole 
is provided for the escape of the gases. 
The vessel containing the liquid, which is 
usually oil or glycerine, is connected to 
the ground. In case of a stroke of.light- 
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ning which establishes an are across the 
arrester, there is a high-resistance con- 
nection to the ground through the liquid, 
thus preventing overload on the line, but 
allowing the atmospheric electricity a 
fairly easy path to earth. There are 
several forms of this arrester, in some 
the whole being self-contained and carried 
on a bracket which is attached to the pole. 
In another the diverging horns are carried 
on a separate bracket, the resistance being 
mounted below on the pole and connected 
to one of the horns by means of a wire. 
Sometimes it is desired to introduce an 
inductance into the line circuit. One 
method of doing this consists in using 
an arrester having two gaps. The two 
outer horns are connected to the line, 
which is cut here and the inductance in- 
serted. The two inner horns are con- 
nected together and to the ground. When 
desired, the inductance is wound in the 
shape of two flat coils, each being placed 
opposite one of the gaps. The two gaps 
make it easier to extinguish the arc, and 
the magnetic field set up by the coils 
assists in blowing out the are. In another 
form of arrester the arc is extinguished 
by melting a small fuse wire. These 
wires are held by a metal collar clamping 
the upper part of the insulator, and they 
are long enough to approach within a 
short distance of a lower collar attached 
to the same insulator. The line wire is 
connected to the upper collar. To the 
lower collar is attached one of the diverg- 
ing horns of the arrester proper, the other 
of these horns being connected to the 
ground. When a lightning discharge to 
ground takes place an arc is established 
between one of these fuse wires and the 
lower collar. The current is sufficient to 
melt the wire, thus opening the circuit 
there at the same time the are is extin- 
guished between the horns. In another 
form of arrester the ground connection is 
made through oil. The line is connected 
to a small, movable plunger, which is ad- 
justed so as to leave a small air-gap be- 
tween it and the connection to the oil. 
When a discharge takes place to ground 
a small are is formed at this point. The 
current through the oil heats the latter 
and causes it to rise until it floods the 
gap. If this does not extinguish the arc 
the latter decomposes the oil, and the 
sudden formation of vapor throws the 
plunger and the arc is broken. In still 
another pattern the expansion of the oil 
is caused to force up a small piston, 
which, in turn, throws up a small lever 
and opens the circuit to ground. Several 
forms of non-arcing metal arresters are 
used, these taking the form of discs or 
cylinders. The device for grounding the 
line in case of an over-voltage is formed 
of two metallic discs separated by sheets 
of paper. The excess voltage pierces the 
paper, carbonizes it, and thus establishes 
a connection to the earth.—Translated 
and abstracted from La Revue Technique 
(Paris), September 30, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Cooper Hewitt Lamps at the 
World’s Fair. 

One of the features of the Westing- 
house exhibits at the World’s Fair is the 
display of the Cooper Hewitt mercury 
vapor lamps in its space in the Palace 





Fie. 1.—AvUDITORIUM LIGHTED WITH SAWYER-MAN INCANDESCENT LAMPS. 








the Official Photographic Company for 
portrait work in its booth on the Plaza, 
by the Official Pass photographers for 
all pass portraits taken on the grounds, 
and in the postal photo booths in the 
Tyrolean Alps and at Delmar Garden. 


take pictures at a speed of 900 a minute 
or fifteen a second, in the blackest forges 
and foundries. 

The Cooper Hewitt light is go strik. 
ingly useful to photographers and photo. 
engravers that its general commercial 





Fig. 2.—LIGHTED witH CoorpeR Hewitt MEeRcuRY Vapor Lamps, 


SawyER-MAn INCANDESCENT LAMPS, NERNST GLOWERS, AND BREMER ARC LAMPS. 


of Machinery. About two dozen tubes 
in all are used for the illumination of 
the Westinghouse exhibit service plant, 
and for a special demonstration in the 
Westinghouse auditorium. Over the audi- 
torium itself is a mercury vapor tube 


In the Westinghouse auditorium, three 
exhibitions are given daily to large houses 
of an interesting series of biograph and 
mutoscope pictures of scenes in and around 
the Westinghouse works in the Pittsburg 
district, in which are included the first 


advantages are likely to be overlooked. 
It is claimed for the mercury vapor lamp 
that actual tests have shown it to be 
less fatiguing to the eyes than any other 
artificial light; that it is the most eo 
nomical light of the present day, ani 





Fig. 3.—AvuprrortumM LIGHTED BY NERNsT LAMPS. 


eight feet long, and in the Palace of 
Electricity in the Westinghouse exhibit 
is a tube of similar size. The Cooper 
Hewitt lamp, which has been declared 
to be one material advance in photog- 
raphy in the past generation, is used by 


interior. moving pictures ever taken. 
These pictures were obtained by means 
of the Cooper Hewitt lamp, and are the 
most striking demonstrations that have 
yet been made of the lamp’s actinic effi- 
ciency. By its use it was possible to 


Fic. 4.—AvUpDITORIUM LIGHTED BY CooPpER Hewitt LAMPS. 


that its range of even illumination 
makes it particularly pleasing to draughts 
men, machinists, stenographers, and, in 
fact, in all places where the question of 
color does not come into consideration. 


The Cooper Hewitt mercury vapor lamp 
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simple in construction, with no mech- 
anism to get out of order and no carbons 
to replace. The lamps are shown on 
oxhibit as designed for use for general 
‘jlumination, photography and photo- 
engraving with sample printing outfits 
for photographers. In many of the Pike 
shows the lamps are used, and they have 
heen used. for the past season or more at 
Coney Island and elsewhere for illumina- 
tion in ‘places where their peculiar green- 
ish light will afford entertainment and 


amusement. 


-_>-———- 


Polyphase Induction Motors. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., is calling at- 
tention to a new line of polyphase induc- 
tion motors. 

Polyphase induction motors may be di- 
vided into two classes, depending on the 
construction of their armatures and the 
method of starting. In one class the 
windings of the armatures are short- 
circuited on theniselves, and are almost in- 
variably of the “squirrel cage”. type. 
Those of the other class are so arranged 
that the armature windings may be open- 
circuited and resistances connected in 
series with them. 

For convenience in designating the dif- 
ferent kinds of motors which the company 
furnishes, they are divided into three types. 
Those of the first class which have short- 
circuited armatures, afe always called 
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switch for cutting out the starting re- 
sistance is carried in the revolving arma- 
ture, so that the motor is self-contained 
and has no moving contacts. 

In the type C motors the terminals of 
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In the type A machine the armature 
consists merely of a cast-iron body on a 
shaft, and a core mounted on that body. 
The cere is made up of slotted iron 
punchings containing armature  con- 





a 


Type ‘“‘A” Inpuction Motor, with OUTBOARD BEARING. 


the armature windings are brought out 
to collector rings upon which are brushes 
making necessary contact for collecting 
current. The resistance and switch for 





GENERATOR 





CONNECTION FOR STARTING COMPENSATOR—TWO-PHASE. 


type A; those in the second class, in which 
"istances may be connected in series 
with the armature windings, are built in 
be a types, namely, type B and 


In the type B motors the necessary 


controlling it are stationary and separate 
from, the motor. 

In these three types of motors the 
primaries or stationary parts are prac- 
tically identical, the only difference being 
in the armatures. 


ductors short-circuited at each end by 
rings. As the actual voltage developed 
per conductor is not over one or two volts, 
the amount of insulation between the 
armature conductors and core is prac- 
tically negligible. As the armature is 
always short-circuited and of low re- 
sistance, the type A motor takes several 
times its full-load current when starting 
with normal potential on its field. It is 
the company’s practice to furnish the one, 
two and three-horse-power sizes of type 
A without any devices for cutting down 
this starting current. In sizes larger than 
three horse-power, however, there is 
furnished, if desired, a device called a 
starting compensator. This is a single- 
coil transformer with several taps brought 
out for the secondary feeder, and with a 
switch so arranged that a reduced voltage 
may be applied to the motor terminals in 
starting. If the motor has reached full 
speed, the compensator may be thrown out 
and the motor connected direct to the line. 

The various taps brought out from the 
compensated windings are proportioned 
to cover a wide range of starting torque 
and current, so that by connecting the 
proper tap to the switch the compensator 
may be adapted to almost any condition. 

A special attachment is provided with 








722 


the compensator switch, so that when the 
motor is started the compensator switch 
must first be thrown to starting, and then 
to the running position, this last move- 
ment being made very quickly, with the 
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The compensators are furnished with 
fuses so connected that when the switch 
is in the starting position and the motor 
therefore taking considerable current, they 
are not in circuit, but are thrown in when 
the compensator switch is in the running 





CONNECTIONS FOR COMPENSATOR—THREE-PHASE. 


result that the motor will not be given 
an opportunity to slow down appreciably 
before it is connected to the full potential. 
The switch is also arranged so that, when 
the handle is in the off-position, not only 


position. This arrangement requires fuses 
of a size only slightly in excess of the rated 
current of the motor, doing away with the 
probability of the fuse blowing when the 
motor is started. The switches furnished 
with these starting compensators have 





INDUCTION Motor, witH SECONDARY REMOVED, SHOWING FIELD WINDING, AND THE 
BEARINGS IN THE END FRAMES. 


is the circuit opened, so that no current 
is flowing into the motor, but the windings 
of the compensator are entirely discon- 
nected from the line, making it possible 
to establish changes in the compensator 
connections without damage. 


their contacts immersed in oil. No 
additional switches or fuses are required 
with the type A motor where the starting 


compensator is furnished, but in the case . 


of the one, two and three-horse-power 
motors a main switch with fuse is re- 
quired, 
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The construction of the 


arm: 
of a type B motor is ba 
different from that of type A. As 


it is necessary to connect the start. 
ing resistance in series with the windin 
in order that this resistance may he con, 
trolled by a switch, and the current in the 
switch and resistance be reduced to 4 
reasonable value, the conductors of the 
armature winding must be connected in 
series instead of in multiple, as in the ¢ 
A motor. This results in the development 
of a higher voltage, and requires a greater 
amount of insulation. 

In the type B motor the armature start. 
ing resistance is fastened securely inside 
of the armature, and the material, both of 
the resistance and its insulation, is guch 
that almost any amount of heating can 
exist without injury, so long as the ten- 
perature of the metal does not approach 
the melting point. The armature short. 
circuiting switch is carried on a grooved 
collar, which slides along the shaft. By 
means of pins working in the groove 
the switch may be operated while 
the armature is revolving. The contacts 
are carefully designed to take care of the 
current which they must carry, and are s0 
located that they can easily be inspected 
and replaced. . In the type B motor, since 
there is no starting compensator used, it 
is necessary in each case to have a main 
switch with fuses. In the larger sizes of 
type B motors, which require levers for 
operating the lever circuit switch, pr- 
vision*is made so that the lever may be 
easily operated from the floor by means 
of a rope or a rod when the motor is 
fastened to a hish ceiling. 

The winding of the type C armature is 
similar to that of type B. However, in- 
stead of the switch and resistance’ being 
placed inside of the armature, the leads 
of the armature winding are brought out 
through the hollow shaft to collector rings. 
With this arrangement it is possible to 
use a starting resistance of any size, and 
a controlling switch with any number of 
points. This switch is designated as a 
controller, and is constructed on the same 
general lines as the standard street-car 
controller. By using a suitable resistance 
and controller it is possible with a type © 
motor to obtain any speed from zero toa 
full speed, and to handle any load from 
zero to two or three times the normal rated 
capacity of the motor, although, on a 
count of the energy loss in resistance, the 
efficiency of the motor is low at low s 
and at heavy loads. In motors of abou 
300 horse-power and over, where the type 
B motor would ordinarily be required, ! 
is the practice of the company to vem 
type C motors, on account of the difficu! ; 
of placing inside the armature a suitable 
switch and resistance for taking ca 
the large amount of current required. the 
such cases there is placed within ; 
armature a switch arranged to ot 
circuit the collector rings, so that ¥ 
the motor has been brought aed al 
speed by the manipulation of the 
switch or controller, the collector mm 
may be cut out and the brushes may 
lifted off if desirable. 
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the Russian Exhibit at the World’s 
Fair. 

The accompanying illustration shows 
she Russian kiosk in the Palace of Trans- 

rtation, World’s Fair, St. Louis. This 
is the only Russian building at the fair. 
This kiosk was erected by the Société 
Anonyme Westinghouse, of St. Peters- 
burg, a8 a feature of the Westinghouse 
brake exhibits, and is representative in 
every feature of Russian art and work- 
manship. 

The kiosk covers a space of twenty by 
twenty-five feet, and is twenty-five feet 
high. It was erected by peasant builders 
in the Possade Sergiewe, near Moscow, 
after designs by the native architect, 
Baranowsky. The method of construction 
is very primitive. ‘The exterior is that of 
a forest log cabin, the logs neatly hewn 
and notched together. The rafters of the 
high roofs are mortised into the plate, and 


ELECTRICAL REVIEW 


were made of wool by peasant workers. 
One entire wall is covered by a hand- 
painted man of the world, with a Russian 
key. 
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transmission lines as well as for electric 
light, electric railway and telephone in- 
stallations. 

Fig. 1 shows the four-pin pressed steel 





Fie. 1.—Four-Pin PRreEssep STEEL Cross-ARM. 


Mr. U. Grant Smith, a brother of the 
general manager of the Russian Westing- 


cross-arm with sockets for receiving the 
standard one and one-half-inch pin. The 





Fie. 2.—PRESsED STEEL Cross-ARM FOR HiGH-TENSION TRANSMISSION. 


house company, is in general charge of the 
Russian exhibit, and Gospodin M. N. 
Konshin, of St. Petersburg, takes charge 
of the Russian visitors to the exhibit. 
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Russtan Kiosk AT THE WORLD’s Farr. 


10 nails are necessary in the construction, 
the entire building having been shipped 
to this country in boxes. The taste of 
the peasants is indicated in the curiously 
sawn eaves, gables and cornices, which are 
elaborately ornamented and painted in 
vivid colors, 

The material used throughout is a white 
Pine from the forests around Moscow, 
stained in the case of the chairs and tables 
and other carved furniture. 

The interior decorations were designed 
by Durnowa. The ornamental pottery 
ind bric-a-brac were collected from 
Various museums, and show characteristic 
Russian art of various periods. 

The hangings follow out the general de- 
€u of the interior artist Schneider, and 


Pressed Steel Cross-Arms. 
The Elmer P. Morris Company, New 
York city, is placing on the market a 
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arms are made to fit any size of iron or 
wooden pole. 

Fig. 2 shows the pressed steel arm with 
three-quarter-inch holes, with the usual 
spacing for high-tension lines. Fig. 3 
shows the reenforced pressed steel arm 
with three-quarter-inch holes, with proper 
spacing for high-tension lines. These 
arms are made in one, two, three and four- 
pin types. They are lighter than the usual 
metal arm construction, and the manu- 
facturer states that it is impossible to 
break them. 

The Electric Railway Equipment Com- 
pany also manufactures a full line of elec- 
tric railway, electric lighting and tele- 
phone iron poles and fittings, as well as 
a complete line of high-grade overhead 
line material for electric railways. 

— > 
Telephone Company to Entirely 
Rebuild Its Plant. 

The Amsterdam Automatic Telephone 
Company, Amsterdam, N. Y., is com- 
pletely rebuilding its plant. Some of the 
distinctive features are a cable plant, 
several thousand feet of underground 
construction, a central energy plant with 
modern four-party line selective instru- 
ments, and a water motor or turbine 
for driving the generator for lighting 
the building and operating the charging 
and ringing machines. The water supply 
is from the city waterworks, the source 
of which is in the Adirondack mountains. 

There will be several different classes 
of service, such as a measured rate, four- 











Fie. 3.—REENFORCED PRESSED STEEL Cross-ARM. 


complete line of pressed steel cross-arms 
to be used for both iron and wooden poles. 
These devices are manufactured by the 
Electric Railway Equipment Company, 
Cincinnati, Ohio, for whom the Elmer P. 
Morris Company is eastern and export 
agent. 

These pressed steel cross-arms are made 
to mezt the requirements of high-tension 


party selective, and individual service. 
The company is erecting a new two- 
story building of pressed brick and stone. 
It is expected that this plant will be one 
of the best in the state of New York. 
The plant is designed with a special view 
to low maintenance and depreciation. 
The supervision of the construction, 
soliciting and operation is under the 
management of L. W. Stanton, Cleve- 
land, Ohio. 
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Announcement from the National 
Electric Company. 

The National Electric Company, Mil- 
waukee, Wis., has entered into an im- 
portant arrangement with Robert Lundell 
and Robert T. Lozier, by which the 
National company will manufacture and 
market the new motors and generators 
and systems of operation and control that 
are covered by the latest inventions of 
Robert Lundell, the commercial direction 
of the undertaking being placed in the 
hands of Robert Lozier, who will also 
act as general manager of the electrical 
sales department of the National com- 
pany. 

Under this arrangement Mr. Lundell 
assumes the direct supervision of the en- 
gineering involved under the license that 
he grants to the National company. This 
license, it is said, covers all of the inven- 
tions of Mr. Lundell not already under 
license to other companies, and all inven- 
tions that he may hereafter make during 
the life of this license. 

It is announced that these inventions 
are of particular interest to the trade, in 
that they cover important developments 
in direct-current apparatus. Some of the 
patents are for a new type of motor and 
dynamo frame, as well as a new method of 
commutation, by which material gain is 
obtained in the space occupied by the ap- 
paratus, in its efficiency and in flexibility 
of speed control and regulation. 

The whole group of patents is compre- 
hensive in its scope. The group covers a 
new type of machine construction, new 
principles of commutation and new 
methods of operation, based upon Mr. 
Lundell’s long experience in the direct- 
current field. 

His apparatus is now largely used, not 
only in the United States, but throughout 
the world. The Johnson-Lundell Traction 
Company, of England, has been organized 
to manufacture under these patents in 
Great Britain and elsewhere abroad. 

The field to which Mr. Lundell’s inven- 
tions particularly apply is one of great 
extent. It is a field with which Mr. Lozier 
has been associated from the earliest com- 
mercial development of the electric motor. 
He occupied a position in the testing de- 
partment of the Sprague factory when it 
was started in West Thirtieth street, New 
York city, in 1887, since following the 
development of the business in all its 
phases. 

The National Electric Company, Mil- 
waukee, Wis., formerly operating under 
the style of the Christensen Engineering 
Company, has in the past seven years 
equipped a very large number of electric 
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cars using air brakes. Four years ago 
the present plant was built, it being 
equipped with the most modern tools and 
labor-saving machinery. The plant is 
equipped with a foundry having open 
hearth and crucible furnaces for making 
steel castings and cupolas for gray cast 
iron. There is also a complete brass 
foundry. 

The success met with in the air-brake 
business encouraged those financially 
back of the National Electric Company to 
enter the general field of electrical 
machinery, and two years ago a compe- 
tent corps was organized under the direc- 
tion of Mr. W. L. Waters, chief engineer 
of the company. An active sales organiza- 
tion was put into operation, and the re- 
sults of this work have been so thoroughly 
successful that the company has decided 
to follow this up again with a view of 
developing this branch of the business to 
its fullest capacity, and to this end has 
established a separate electrical depart- 
ment. 

Mr. Samuel Watkins is president of the 
National company. He is the organizer, 
and under his direction the company has 
reached its present prominence. 

Mr. Bernard T. Becker, who represents 
the interests of those financially back of 
the company, and who is himself a large 
stockholder and a director, will act in an 
executive capacity in connection with the 
operation of the company. 

The first vice-president and general 
manager of the National Electric Com- 
pany, Mr. Frank C. Randall, is widely 
known throughout the electric street rail- 
way field, and the air-brake sales will con- 
tinue as in the past under his direct 
charge. 

Of the operative force, Mr. R. P. Tell is 
the secretary and treasurer. Mr. J. H. 
Denton, well known to all those who come 
in contact with the air-brake business, is 
the general superintendent. 


ice 
A New Electric Sign. 

The Electric Advertising Sign Com- 
pany, 119 East Front street, Cincinnati, 
contro!s the patents under which the elec- 
tric advertising sign shown herewith is 
built. The lettering is made on linen, 
which is transparent, being illuminated 
at night. The upper panel is for the name 
of the concern in front of whose place of 
business the sign is displayed. The lower 
panel contains the advertising signs, of 
which there are twenty-four on each side, 
it being intended to hang a sign over the 
sidewalk, so that it may be read from 
either side. The advertising signs are 
rolled up within the case, and by the 
operation of a small motor these signs are 
kept constantly moving backward and for- 
ward, the process of changing the twenty- 
four taking about two and one-half 
minutes, when the reversal takes place and 
the order is repeated. In this way each is 
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displayed about twenty-five tj 

on each side. ‘ — 
The interior is lighted by in 

lamps of different colors, an a Em 


DOW'S PHARMAcy | 





New Form or ELEcrricat Transparency 


provides for changing from on 
another wahdamuaaie — 

It is intended to market these sions 
through state agents, who will be author. 
ized to manufacture their own signs if 
they so desire. 





The Marshall Pull Socket. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., which recently 
succeeded to the business of the Marshall- 
Sanders Company, has designed a new 
form of socket to be operated by a chain 
pendant. This device contains a socket 
of standard size, and is built upon a one- 
piece porcelain button. The cap is exactly 
like that of an ordinary socket, and the 
shell is varied from the standard by 
having a: little bell attached to one side in 
place of the slot for the key. The metal 
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PULL SOCKET. 


case is entirely lined with “Elastoid” fibre. 
There is no hard fibre anywhere in the 
socket, all other insulation being entirely 
of mica and porcelain. 

The chain pull is radial, making a 
good appearance, and there is no grating 
sensation from the chain rubbing through 
the bell. The chain is insulated from the 
mechanism by a short piece of woven linen 
“Tuna” lining. This lining stands 4 
strain of over thirty-five pounds. 

The sockets can be wired as oe as 
ordinary key sockets, the wire 
being exactly like the standard _. 
The chain can also be detached without re 
moving the shell. The company to 
that these sockets will stand from five 


- six times the turning of an ordinary Ke) 


socket. 
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Two New Switchboards. 
e accompanying illustrations are re- 
of new switchboards which 
built quite recently by the 
Walker Electric Company, 2318 Noble 
treet, Philadelphia, Pa. Fig. 1 shows 
the switchboard built for the Danville 
& Bloomsburg Railroad, Mr. F. W. 
Darlington, engineer. This switchboard 
illustrates the first instance in which the 
Walker company has incorporated its 
new type of panel. The board also con- 
tains the new type Cutter circuit-breaker 
arranged without coils, and is designed to 
supply four feeder circuits, each com- 
plete with switch, ammeter and circuit- 
breaker. The company is constructing 
for the same engineer a 6,600-volt, alter- 
nating-current switchboard for the 
People’s Light and Power Company, of 
Mahoney City, Pa. This switchboard 
vill control two 300-kilowatt Bullock 


Th 
productions 
have been 
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conduit. This coupling has been de- 
signated as the “Security,” and the aim 
of its design has been to produce a device 
which will make a proper connection be- 
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Building. One of the machines has a 
capacity of 1,300 cubic feet of free air 
per minute when running at 125 revolu- 
tions, and is used to supply the general 





‘*SEcuRITY ” COUPLING FOR ELECTRICAL CONDUCTORS. 


tween the conductor and any form of out- 
let or junction box. 

This coupling has been carefully de- 
signed, and is made from metal of a high 
grade. The metal is properly enameled, 
and the thread has been carefully turned. 


compressed air requirements of the ex- 
position, while the other is capable of 
furnishing 530 cubic feet and supplies 
the transportation exhibits. The large 
machine is fitted with an improved type 
of valve gear, the distinguishing feature 
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Fic. 1.—SwircnsoarD Burtt ror THE DANVILLE & BLoomsBuRG RaiLROAD. Fic. 2.—SwItTCHBOARD BUILT FOR THE 
NortTHeast MANUAL TRAINING SCHOOL. 


generators, with total load panels and 
feeder panels, and the company will also 
supply the panels for the substation 
boards and for power and incandescent 
and are lighting. 

Fig. 2 illustrates a 250-volt switch- 
tard which is being installed in the 
Northeast Manual Training School, 
Philadelphia, Pa. The dark subbase 


forms a pleasing contrast with the marble 
‘Switchboard panels, 


A Flexible Coupling for Armored 
Conduit. 
Re: secompanying illustration shows a 
"tom of flexible coupling for armored 


In making up the coupling the bushing 
may be eliminated, and use made of a 
lock nut in the outlet box. 

This device is being placed on the 
market by Mr. William S. Brown, 3 West 
Twenty-ninth street, New York city. 

Uthscnmeeiein, 

Grand Prize Awarded for Improve- 
ments in the Valve Mechanism 
of Air Compressors. 

A grand prize has been awarded by the 
Louisiana Purchase Exposition to the 
Laidlaw-Dunn-Gordon Company, of Cin- 
cinnati, which installed the two large com- 
pressors located in Block 33 of Machinery 


of which is the novel manner of using 
poppet valves for controlling the opening 
of the discharge in combination with the 
semi-rotary mechanically moved valves for 
controlling the closing of the discharge, 
and the opening and closing of the suc- 
tion. 

The small compressor, which furnishes 
air for the transportation exhibits, is 
fitted with a semi-mechanical valve gear 
controlling the opening and closing of 
the low pressure suction only. The chief 
point of interest in this machine is the 
fork-frame construction, involving the 
use of a solid forged crank shaft, instead 
of the usual built-up type. 
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DOMESTIC AND EXPORT. 


MERGER OF INDIANA ELECTRIC RAILWAYS—A deal has 
been closed for the merger of the Fort Wayne & Southwestern trac- 
tion line, operating between Fort Wayne and Wabash, Ind., with the 
Fort Wayne & Wabash Valley system of city and interurban lines. 
This includes the Fort Wayne traction line. It is expected that the 
merger of the lines will mean through cars from Fort Wayne to 
Indianapolis, 


TO ELECTRIFY NICKLE PLATE RAILROAD—It is understood 
that the Nickle Plate Railroad is to have electric motive power, and 
that when a similar change of power has been made on the West 
Shore, the New York Central will have an electric line from New 
York to Chicago. It is understood that the New York Central 
intends to carry out experiments with fast service, by means of elec- 
tric power, between New York and Chicago. 


RECEIVER FOR TRACTION ROAD—A. B. Cleveland, of Union- 
ville, Ohio, has been appointed receiver for the Cleveland, Paines- 
ville & Ashtabula Electric Railway Company. The receivership is 
the result of a petition on the part of Jethro G. Mitchell, of Toledo, 
Ohio. This petition claims fraud in the cost of constructing the 
road. The road was capitalized at $1,000,000, but the petitioner says 
that its cost has been a great deal less than that sum. 


EXTENSIVE IMPROVEMENTS ON THE ERIE RAILROAD— 
The directorate of the Erie Railroad has under contemplation a 
number of plans for the improvement of the property, including one 
for the electrification of the suburban service throughout New 
Jersey. The plans for the electrification of the suburban lines call 
for a central power station at Paterson. This will put the remotest 
point of power delivery within a radius of eighteen miles from the 
central power station. It is expected that about fifty-seven miles of 
road will be electrified altogether. 


CONSOLIDATION OF ELECTRIC LIGHTING AND POWER IN- 
TERESTS IN BROOKLYN—It is understood that plans are under 
way to consolidate a majority of the gas and electric lighting 
business in Kings County, N. Y. The plan provides for the absorp- 
tion by the Brooklyn Union Gas Company of the Kings County Elec- 
tric Light and Power Company and of the Kings County Lighting 
Company. The plan has not yet taken such shape that any definite 
announcement can be made. The Edison Illuminating Company of 
Brooklyn recently reduced the price of electric light to the level 
which prevails in New York. 


GAS COMPANY FILES A LARGE DEED—The Westchester 
Lighting Company, of New York, on October 20 filed a transfer of 
property valued at $22,000,000 to the New York & Westchester Light 
Company. This property embraces most of the gas and electric 
plants in Westchester County, including the plants at City Island 
and Pelham Bay Park. Upon receiving the deed, the New York & 
Westchester company filed a mortgage covering the property with 
the Central Trust Company of New York. This latter company is 
acting as trustee for the Westchester Lighting Company. At the 
same time a merger was filed in the office of the secretary of state, 
at Albany, which consolidates the two companies. 


ST. LOUIS TRANSIT COMPANY REORGANIZED—Negotiations 
have been completed for refinancing the St. Louis Transit Com- 
pany. The plan provides for the cancellation of the lease of the 
United Railways Company to the Transit company, and the cancella- 
tion of the Transit company’s $20,000,000 funding and improvement 
mortgage of 1903, of which $8,000,000 has been issued, and for the 
exchange of the outstanding stock of the Transit company for 
$6,905,720 in common stock of the United Railways Company, on 
the basis of five shares of Transit for two shares of United Railways. 
The Transit company is to issue $10,000,000 of five per cent bonds, 
to be guaranteed by the United Railways Company, to be used to 

retire the outstanding $8,000,000 issue of improvement bonds re- 
maining. 


CURRENT ELECTRICAL NEWS | 


PHILADELPHIA ELECTRIC COMPANY PURCHASES CON. 
DUITS OF THE KEYSTONE TELEPHONE COMPANY—The Phila. 
delphia Electric Company, it is announced, has agreed to Durchase 
the Keystone Telephone Company’s conduits and franchises, The 
purchase price is said to be $2,500,000 cash. In turn, the Keystone 
company agrees to use the conduits and pay an annual rental thera 
for to the Philadelphia company of $125,000. For any additional 
space after the sale is made the Keystone company will Day at the 
rate of four and one-half cents a foot for each separate duct used, 
It is understood that the money for this purpose will be raised bya 
loan, and that there will be no further assessment on Philadelphia 
Electric stock because of this purchase. One of the agreements 
incident to the deal is that the Philadelphia Electric Company shai 
not engage in the telephone business. Under the terms of the nego- 
tiations the Keystone company will continue its business, the only 
difference being that it will act solely under its charter, and will 
lease space in the conduits it has sold. 


MEXICAN ELECTRICAL NOTES—A federal concession for an 
electric power plant on the Conchos river, Chihuahua, Mexico, has 
been granted to R. M. Burke, M, J. Mahoney and others. It is under. 
stood that the work will be commenced very soon. Probably a 
million dollars will be spent on this enterprise. Other details of 
this project were published in recent issues. The contract for the 
construction of the first link of the Guadalajara-Morelia electric 
railway has been ratified by the legislature of Jalisco, Mexico. The 
contract covers the jine from Guadalajara to Chapala, and the pro- 
posed line of steamers on lake Chapala between Chapala and Tiza- 
pan. From Tizapan the second link will be built through the state 
of Michoacan to Morelia. According to the terms of the contract 
work must be commenced within six months, and ten kilometres 
of track must be finished by the end of the first year. Four years 
are allowed for the completion of the line. The right is given to 
provide for both narrow and standard gauge equipment by the use 
of three rails. The state of Michoacan has agreed to grant a 
subsidy of $5,000 per kilometre for the second link of the road. 
The state of Jalisco grants no subsidy for the line from Guadalajara 
to Chapala. The Catholic Banking Company, of Mexico City, has 
undertaken the financing of the project. 


ELECTRIC RAILWAYS. 


WELLINGTON, KAN.—L. H. P. Northrop has been granted a 
fifty-year franchise for an electric railroad in this city. 


SALAMANCA, N. Y.—The village board of trustees has granted 
a franchise to the Olean Street Railway Company. 


ROCHESTER, N. Y.—The Rochester, Syracuse & Hastern Railway 
Company has been granted a franchise by the board of trustees. 


SANTA MARIA, CAL.—The Santa Maria Light and Power Com- 
pany is arranging to put in an electric road between here and 
Guadalupe. 


SCHENECTADY, N. Y.—It is understood that arrangements have 
been completed by the Schenectady Railway Company for the 
extension of its lines to Saratoga Springs. 


GRAND RAPIDS, MICH.—The Grand Rapids & Ionia ~ 
road has let the contract for the bridge and culvert work al 
drainage to Farnham & Company, of Chicago. 


OWOSSO, MICH.—Representatives of the Owosso & es 
Electric Railway are seeking a franchise from Vernon village 
townships to extend the line through Vernon to Durand. 

utherD 


COLUMBUS, OHIO—The Sandusky, Clyde, Tiffin & 50 fs 
Electric Railway has obtained the right of way for @ spur 


miles in length leading from Ransom’s Corners to Freemont. 


TOLEDO, OH1O—The contractors who are building the = 
sion of the Toledo & Indiana electric railway f 
Bryan have placed the contract for all structural i 
sion involves the building of fifteen bridges, all of which 


rom Wauseon t 
ron, The extel- 
will be 
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| with concrete piers. In addition to these bridges, ten water 
oadways will be spanned by concrete arches. Work 
don the bridge over the Tiffin river, at Stryker. 


of stee 
courses and T 
has been starte 

KENOSHA, WIS.—Surveyors have started work to lay out a 
for the building of a new interurban line between 


ight of way 
right filwaukee, which is to parallel the lines of the present 


this city and N 
interurban system. 

SPRINGFIELD, OHIO—The directors of the Springfield, South 
charleston, Washington Court House & Chillicothe Electric Railway 
Company at a meeting recently increased the capital stock of the 
company from $500,000 to $1,500,000. 


McKEESPORT, PA.—A contract has been let by the Clairton 
street Railway Company for the construction of part of its proposed 
line in the borough of Clairton. The work is to begin at once and 
be pushed to completion as rapidly as possible. 


ST. LOUIS, MO.—The Alton, Granite & St. Louis Traction Com- 
pany, which is building the interurban electric line from Alton 
to St. Louis, has issued $1,600,000 of five per cent bonds. It is 
expected to have the line in operation by January 1. 


DENVER, COL.—General Manager J. M. Herbert, of the Colorado 
& Southern, says that plans and specifications for the new electric 
line to be built by that road from Denver to northern Colorado have 
been ordered and that definite steps will be taken in the matter soon. 


WATERLOO, [OWA—The promoters of the new trolley inter- 
urban line proposed between Cedar Rapids and Waterloo, passing 
through Urbana, Brandon, Shady Grove, Jubilee and Gilbertville, 
have succeeded in securing almost all of the right of way between 
Urbana and Jubilee. 


SULLIVAN, IND.—It is stated that the proposed electric line 
from Terre Haute to Sullivan will be constructed, William C. Dorsey 
and other men who have been promoting the proposed line having 
succeeded in interesting eastern capital in the proposition. The 
line will pass through Farmersburg, Shelburn and the coal-mining 
section. 


GAINESVILLE, GA.—The North Georgia Electric Company and 
the Gainesville & Dahlonega Electric Railroad Company stockholders 
ield a meeting in this city, after which it was announced that inside 
of the next sixty days work will begin on the electric line from 
this city to Dahlonega, to be completed within eighteen months. 


NEW CASTLE, IND.—The county commissioners have granted 
Charles N. Mikels a franchise for an electric line from the east 
line of Henry County, near Hagerstown, along the right of way 
of the Pan-Handle Railroad, to the edge of the corporation line 
of this city, a part of the proposed electric line from this city to 
Richmond. 


CARLYLE, ILL.—It is proposed to build an electric road from 
Carlyle to Buxton, to handle both freight and passengers. The 
ultimate object is to extend the line to Lebanon and make a St. 
Louis connection. A franchise has been secured through this 
county. Ample capital is said to be behind the enterprise, and the 
stock has been largely subscribed for. 


FINDLAY, OHIO—Workmen are now excavating for the new 
Toledo, Bowling Green & Southern power-house, which will be 
erected on a site purchased by the company some time ago. The 
building will occupy a space of 120 by 150 feet. It is said that 
the power for the entire line will be furnished from this city and 
that the plants at Bowling Green and Cygnet will be abandoned. 


WOODVILLE, LA—A permanent organization has been effected 
oy the Woodville-Fort Adams Electric Railroad Company. The line 
setlonn ; renty-three miles long, and traverses one of the richest 
ee rs = Mississippi. The officers elected by the board of directors 

* 4. T. Ventres, president; Charles Cohen, vice-president; W. H. 


W 
\ ods, Secretary; James M. Sessions, treasurer. The charter was 
'ssued about a Month ago. 


OWN, PA.—The Carbon Street Railway Company, the 
‘sor to Mauch Chunk, Lehighton & Slatington Street Railway 


Co 
Wire Which was sold at receiver’s sale on April 12, has been 
Daas by the election of Harry C. Trexler, president; J. M. 


Secretary and treasurer; J. M. Dreisbach, Andrew 8. 
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Keck, Hugh E. Crilly, A. C. Godschalk, Thomas A. Snyder and 
Reuben J. Butz, directors. The company starts without debts, and 
no bonds will be issued. 


FORT SMITH, ARK.—There has been filed for record in the office 
of the circuit clerk a deed of trust to the Central Trust Company 
of Illinois for $1,000,000, to secure a recent bond issue of $1,000,000 
made by the street railway company. Of the amount, $553,000 of 
the bonds go to W. R. Abbott and George Sengel, while $300,000 
is reserved for the purpose of retiring a $300,000 mortgage when it 
shall become due, and $177,000 is to be expended in improvements 
and extensions. It is the intention to extend the electric railway 
line to Van Buren and cross the river into that city if approaches 
to a contemplated bridge can be secured. 


DARLINGTON, WIS.—-The Business Men’s -Association, of this 
city, is pushing the enterprise of building an electric railway for 
carrying passengers and freight between Dubuque, Iowa, and Madi- 
son, Wis. The distance is seventy-seven miles, while the nearest 
railway communication now is 131 miles over the Illinois Central 
by way of Freeport, and 152 miles over the Milwaukee & St. Paul by 
way of Prairie du Chien. The proposed line will shorten the dis- 
tance between Darlington and Madison about one-half. It will 
cross the Mississippi into Grant County, passing through Fairplay 
and Hazel Green or Cuba. Then it will enter Lafayette County, 
where it will have a choice of several routes. 


HEMPSTEAD, L. I—The annual report of the New York & 
Long Island Traction Company, filed recently with the state rail- 
road commissioners, shows a gain in the business of the company. 
The report shows gross earnings to June 30 of $59,710, against 
$34,289 for 1903. The net earnings were $8,431, against $967 deficit 
for the year previous. The gross income for the past year was 
$9,054 and the year’s total surplus, $8,109, while in 1903 it was only 
$411. The number of passengers carried during the year was 
923,209. The company has a capital stock of $1,000,000 and the cost 
of road and construction was $1,159,431. During the year $691,047 
was spent for betterments and $53,414 in wages among fifty-six 
employés. 


VANCOUVER, BRITISH COLUMBIA—The Victoria Power Com- 
pany, subsidiary to the British Columbia Electric Railway Company, 
has been formed for the purpose of developing the power of Kok- 
silah river, not far from Victoria city. The power from this source 
will be used by the British Columbia Electric Railway Company 
for the operation of the Victoria street railway and lighting systems. 
It is estimated that at Mill Bay, where the power-house will be 
located, a head of 375 feet will be obtained. The work will be 
started next spring, and should be completed in less than two years. 
Sufficient electricity will be generated to develop about 10,000 
horse-power, sufficient to run both the street car and lighting sys- 
tems in Victoria for many years to come. The plant will cost about 
$700,000. It is reported that the Victoria Terminal Railway, between 
Sidney and Victoria, owned by the Great Northern, is to be operated 
by electricity in a short time. It is now a steam road. 


BALTIMORE, MD.—The first section of the new Baltimore & 
Belair Electric Railroad has just been completed from the terminus 
of the Harford-road line of the United Railways and Electric Com- 
pany, at Hamilton, Md., to Carney, Md., on the Baltimore and Har- 
ford turnpike, eight miles from Baltimore, and opened for traffic. 
Power and cars have been leased from the United Railways and 
Electric Company to operate this first section, but the Baltimore 
& Belair company will construct its own power-house at the Big 
Gunpowder river, which is situated about midway between Balti- 
more and Belair. The Baltimore & Belair Electric Railway Com- 
pany, which is constructing the new line, is formed under the rail- 
road laws of the state of Maryland. S. A. Williams is president, 
John D. Worthington secretary and treasurer, J. Alexis Shriver 
general manager, and Mr. C. O. Vandevanter, of Baltimore, chief 
engineer. The directors are Charles J. Bonaparte, John M. Griffith, 
George L. Van Bibber, Ogden A. Kirkland, Albert M. Graham, 
Stevenson A. Williams and J. Alexis Shriver. The company has a 
traffic agreement with the United Railways and Electric Company 
for interchange of business, and wil] run freight and express as 
soon as the entire road is completed. Already the post-office depart- 
ment has authorized the transportation of the mails over the line 
to points reached by the first section. 








TELEPHONE AND TELEGRAPH. 
ADAMS, NEB.—A local telephone exchange is contemplated. 
FITCH BAY, VT.—The Bell Telephone Company is extending its 
line to Georgeville. 


ELIZABETH CITY, N. C.—The telephone line to Weeksville has 
now been completed. 


ATLANTA, NEB.—An independent telephone line will be built 
south out of the city. 


FARGO, N. D.—A new telephone line is to be established be- 
tween Gardar and Edinburg. 


ANGUS, IOWA—The Greene County Telephone Company will 
build a new line to this place. 


NORTH ATTLEBORO, MASS.—A new line is being put in be- 
tween this town and Attleboro. 


LENA, N. Y.—Plans are being perfected to extend a telephone 
line from here to South Hartwick. 


DUNNING, NEB.—The Brewster-Dunning telephone line will 
probably be extended to Halsey this fall. 


NEW CASTLE, PA.—An independent telephone company has 
been formed by Lawrence County farmers. 


MANSON, IOWA—The Mutual Telephone Company will expend 
$4,000 in improvements to the local exchange. 


HANOVER, MASS.—The South Eastern Massachusetts Telephone 
Company has been granted a local franchise. 


WAYNE, NEB.—The Wayne Independent Telephone Company 
will build many new rural lines this season. 

LEWIS, I0WA—The Lewis & Southern Telephone Company is 
making preparations to extend its lines further south. 


SOUTH McALLISTER, I. T.—The Schooler Brothers’ Telephone 
Company has been incorporated with a capital of $100,000. 


GREENSBURG, PA.—The Apollo Telephone Company has decided 
to build a new trunk line to Salina, and thence to Avonmore. 


IRON RIVER, MICH.—The Michigan Telephone Company is 
extending its Iron County line to Pentoga, touching Chicagoan Lake. 


MUSCOGEE, I. T.—The Pioneer Telephone Company has begun 
work on a new $50,000 telephone system in this city, to replace the 
old one. 


PASCAGOULA, MISS.—The Cumberland Telephone Company is 
extending its lines to Escatawpa, where a branch exchange will be 
established. 


MILLEDGEVILLE, GA.—The Southern Bell Telephone Company 
has been granted a franchise for the erection and maintenance of 
a telephone system. 


MONTEVALLO, GA.—The Southern Bell Telephone Lompany has 
secured the rignt of way for its line from Calera to Montevallo, 
Brierfield and Aldrich. 


CRETE, NEB.—The Crete Home Telephone Company has been 
organized and has asked the city council for a local franchise. 
The capital stock is $100,000. 


BUFFALO, N. Y.—The Wyoming County Telephone Company has 
assumed all the business of the Bell Telephone Company in Castile, 
Silver Springs and Gainsville. 


HALLECK, MINN.—E. J. Cooper, of Minneapolis, will build a 
telephone line between Two Harbors and Grand Marais along the 
north shore of lake Superior. 


LONDON, ONT.—A new company has been formed in McGillivray 
to build and operate a telephone line between Brinsley and Clande- 
boye. ‘he line will be built immediately. 


DELANO, MINN.—The farmers of the Lac-qui-Parle County 
have organized a telephone company and will build a system at 
once connecting with the Madison exchange. 


DUBUQUE, IOWA—The Iowa Telephone Company will erect a 
new building in this city, put the wires underground and rebuild 
the local exchange. The improvement will cost about. $50,000. 


RED WING, MINN.—The council has granted a telephone fran- 
chise to D. M. Neill, of Red Wing, representing the Moulton inter- 
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ests. The wires will be placed underground in 
of the city. 


CARROLLTON, GA.—The Gainsboro Telephone Company 
city, is engaged in constructing an additional circuit betwee 
and Bremen, twelve miles north. Bremen is now reached t' 
Villa Rica. 


RENO, CAL.—Work has been begun on the new telephone 
tem to be installed in this city. The plant will be of the slag 
battery type, and will cost $35,000. An exchange will algo be put in 
at Sparks. 


the businegg Section 
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DETROIT, MICH.—Farmers near Battle Creek, Mich., have 
organized a cooperative telephone company. To lessen construction 
cost, wires will be run along fence tops and poles used only for 
road crossings. 


HOOD RIVER, ORE.—The Pacific States Telephone Company 
has a force of men stringing wires for fifty additional instruments 
on the suburban circuit from Hood River. This will make 199 
telephones on the suburban lines. 


CYGNET, OHIO—The town council has granted permission to the 
Oil Belt Telephone Company to install a system of telephones, which 
will give Cygnet patrons free service to Bowling Green, Jerry City, 
Portage, Rudolph and other places. ; 


NEWARK, N. J.—At the meeting of the Springfield township 
committee, a franchise was granted to the New York & New Jersey 
Telephone Company on a fifty-year limit. The township will get 
free telephone service to Elizabeth. 


RIVERSIDE, CAL.—It is stated that W. F. Holt has sold to 
the Arizona Consolidated Telegraph and Telephone Company for 
$15,000. The line is about 100 miles long, from Old Beach to 
Calexico, with branches to Holtville and Silsbee. 


COLUMBUS, OHIO—It is announced that the Central Union 
Telephone Company will expend $70,000 on its local system. The 
company operates in Ohio, Illinois and Indiana and has about 350 
exchanges operating nearly 165,000 telephones. 


SANTA ANA, CAL.—The board of supervisors has sold to the 
United States Long-Distance and Telegraph Company a franchise 
to do business in the county and to use the streets and alleys 
for the placing of poles and stringing! Of wires. 


WILLIAMSPORT, PA.The } 
has elected the following officers: 
dent; W. S. Opp, secretary, an 
of construction of this line W 
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KANSAS CITY, MO.—Rep! 
Telephone Company and the Weste 
pany at a recent meeting in this ; 
all holdings of the Western comps 
Telephone Company. It was anné 
extended into the Kansas gas and o 
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BATESBURG, S. C.—The Batesb 
been formally organized. The stockho 
moreland, of Samaria, president; Elijah 
Watson, secretary and treasurer; E. F. 
Bell Towill, William Westmoreland, E. R 
Kneece and Wilson Gunter were elected a b 
company is capitalized at $500 and proposes 
immediately from Batesburg to Steadman, a tow? 
Midland Railroad. 


BALTIMORE, MD.—The Chesapeake & Potomac 
pany has opened an exchange at Hancock, Md., 
throughout the western end of Washington County. 
is being built to Berkeley Springs, W. Va., and will co 
to Great Capron and to Fulton County, Pa. An exchang 
opened at Upper Marlboro, in southern Maryland, and @ 
1s being run through Cookstown, Jarrettville, Madonna 4 
horse from Belair, Harford County. The company: will pl 
exchange at Harpers Ferry, W. Va., and make an extension at 
chester, Va. An air line has also been built from pie 
Frederick along the old Frederick turnpike, to take the plae® \ 
line running by way of Westminster. The new line, it is 84 
shortens the distance about twenty miles. 
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PERSONAL MENTION. 


MR. GEORGE W. MAGALHAES has been appointed to take 
e of the exhibit of the Electric Controller and Supply Com- 
Cleveland, Ohio, at the World’s Fair, St. Louis. Mr. Magal- 
takes the place of Mr. Pirtle, who has been relieved. 


charg! 
pany, 


haes 
MR. WILLIAM C. WOODWARD, chief electrician of the Narra- 


gansett Electric Light and Power Company, Providence, R. I., was 
a visitor to New York this week. Mr. Woodward reports matters 
electrical very brisk in the New England states, and anticipates 
a large development of electric lighting and power business during 
the coming winter. 

MR. R. M. HENDERSON has been placed in charge of the rail- 
way shop department of the Arnold Electric Power Station Com- 
pany, with headquarters at Chicago, Ill. Mr. Henderson will be 
remembered as the author of an article descriptive of the shop 
equipment of the Aguascalientes shops of the Mexican Central 
Railway, which appeared in the ExecrricaL Review quite recently. 
Mr, Henderson was in charge of a considerable part of this instal- 
lation. 

MR. WILLARD C. CANDEE, assistant secretary of the Okonite 
Company, New York city, who was severely injured in a trolley car 
accident a few weeks ago, had about recovered when he was taken 
ill with appendicitis, and operated on on Monday of this week. As 
a result of this operation coming so soon after his recent injury, 
Mr. Candee is at the present time very weak, but the hope is 
entertained that he will recuperate quickly and soon be restored 
io health. 


MR. L. ROBINSON, formerly superintendent of the interurban 
line and the Oak Cliff line of the Northern Texas Traction Com- 
pany, has been appointed superintendent of the entire property. 
Cc. T. Edwards, formerly superintendent of the city lines ar Fort 
Worth, Ind., has been appointed assistant superintendent of the 
entire road. In addition to these changes, M. M. Quimby has been 
appointed master mechanic. The shop will be removed from Lake 
Erie to Fort Worth. 


MR. FREDERICK S. STITT has opened an office at 15 William 
street, New York, for the practice of patent law. Mr. Stitt practised 
for several years at Washington, and later at Baltimore. He has 
located in New York at the solicitation of several electrical manu- 
facturing interests which he represents. Mr. Stitt has made a 
specialty of the electrical arts, and has prosecuted numerous 
intricate applications for patents and conducted litigation relative 
to electrical inventions. 


MR. HENRY L. DOHERTY has been appointed a committee on 
membership, and is about to start an active campaign for new 
members for the National Electric Light Association. At the last 
meeting of the association there were three new classes of member- 
ship accorded. It is in these classes particularly that an increase 
is expected. Officers and employés of member companies are to be 
received as members, with the written consent of the member com- 
pany with which they may be connected. College professors and 
teachers of electrical engineering may become members at a special 
tate for dues, with the entrance fee eliminated. 


MR. JOHN M. HUMISTON will enter the employ of the firm 
of McMeen & Miller, the organization lately effected by Samuel 
G. McMeen and Kempster B. Miller, 
the well-known telephone engineers. 
Mr. Humiston is now superintendent 
of underground construction and line 
distribution with the Chicago Tele- 
phone Company. He is a western man, 
educated in Lake Forest University, 
near Chicago, and in the Armour In- 
stitute of Technology, Chicago. He has 
been engaged with the Chicago Tele- 
phone Company for the last eight 
years, since leaving Armour Institute, 
and has had considerable practical ex- 
perience elsewhere. Mr. Humiston has 
made quite an extensive study of the 
Di matter of electrolysis of underground 
patil 8as, water and electrical purposes. A recent paper by. him 
lee ae before the New Orleans meeting of the National Gas 

on, 1902, attracted considerable attention. 





JOHN M. HUMISTON. 
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ELECTRICAL SECURITIES. 

There was a slight reaction in the stock market last week, and 
for a time it appeared as if some pessimistic predictions would be 
fulfilled. The reaction, however, was temporary in the extreme, and 
was succeeded by a decidedly upward movement. For five days of 
the week the transactions exceeded 1,000,000 shares per day, and on 
at least three instances developed dealings in almost 2,000,000 
shares. There is considerable fear at the present time, due to the 
rapidity with which prices are rising, that the present impetus will 
carry the market far beyond its rational value. It is freely admitted 
in all quarters that the outlook has all the appearance of being a 
prosperous one. There is danger, however, that, with the outside 
investing public running into a speculative fever, much the same 
conditions will come about as prevailed about a year ago. While 
it is evident that the present speculative advances in the stock 
market are no criterion of real values, there is much hope revealed 
in the general statistics of trade. Railroad earnings, bank clear- 
ances and industrial reports in general show a very much improved 
condition. This can not help being a matter of stimulation in the 
months to come, if the present rate of advance does not entirely 
discount the bright future. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 22. 


New York: Closing. 
Brookivn Hapid Transit. ......ccciccvecesas 683g 
RIMONMIMERE COI. oo ccoiccwccwacssacacacuas 216 
CRGrea PORNO fo oe oc es cacedvecvceseuonas 177 
Interborough Rapid Transit................. 160 
Kings County Wiectric..........cccccccccceees 195 
PCr MEME. c cawcecndedweccaecaees 163 
Metropolitan Street Railway............... 127% 
New York & New Jersey Telephone........ 156% 
Westinghouse Manufacturing Company...... 195 


Western Union Telegraph Company officers have been reelected. 

The demand for the stock of the Kings County Electric Light 
and Power Company is very brisk, and while 195 is being bid, 
it is doubtful whether any can be secured for less than 200. 


Boston: Closing. 
American Telephone and Telegraph......... 14456 
Edison Electric Illuminating .............. 250 
Masesehunetia ICCITIe <2... 6 cecccccscecicecs 55 
New England Telephone.................... 134 


Western Telephone and Telegraph preferred.. 95 


The instrument statement of the American Telephone and Tele- 
graph Company for the month ended September 30 shows that the 
gross output was 106,305; the returned, 38,353, leaving a net output 
of 67,952, as compared with 45,968 for the same period of 1903. 
Since December 31, 1903, the gross output has been 876,609; the re- 
turned, 374,925, leaving a net output of 501,684, as compared with 
453,398 for 1903. The total now outstanding is 4,281,201, against 
3,608,718 for the preceding year. Coupons of the company’s five per 
cent, three-year gold bonds, by terms payable on November 1, 1904, 
at the office of its treasurer, in the city of New York, or, at the 
holder’s option, at the office of its treasurer, in the city of Boston, 
will be paid in New York by the Manhattan Trust Company, or in 
Boston by the National Bank of Commerce. 


Philadelphia : Closing. 
Electric Company of America.............. 9% 
Electric Storage Battery common........... 73 
Electric Storage Battery preferred.......... 73 
Phttasetoliia GUGCtriIG 2.22 ccs cccceccnedscces 8% 
WENN PRION ooo arwa ce acsnenca vaeewta ne 56% 
United Gas Improvement................... 100% 

Chicago: Closing. 
CRMC POISON 6.55 ns cco seescccececees 122% 
Chilean Midiadm Digit a. < icc coon cee cic eccaices 160 
Metropolitan Elevated preferred............ 66% 
National Carbon common..................4- 39 
National Carbon preferred.................. 100 
Union Traction common ...........-...eee- q 
Union Traction preferred................... 40 


The annual statement of the Northwestern Elevated Railroad for 
the year ended June 30, 1904, is as follows: gross, $1,724;929; ex- 
penses, $566,076; net, $1,158,853; charges, taxes, etc., $955,599, leaving 
a surplus of $203,254, as compared with a surplus of $183,410 for 
1903. This surplus amounts to 4.06 per cent on the first $5,000,000 
preferred stock, as compared with 3.67 in 1903 and 3.03 per cent in 
1902. The stockholders of the company have added W. V. Griffin and 
J. L. Cochran to the board, and elected R. H. Williams to succeed 
the late Charlés Counselman. Officers were reelected. 
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ELECTRIC LIGHTING. 


KEOTA, IOWA—The electric light plant has changed hands and 
is to be improved. 

FORT DODGE, IOWA—A. F. Comstock and George W. Gowling 
have jointly purchased an electric lighting plant at Sanborn, Iowa. 


HARRISBURG, PA.—Proposals are being received for furnishing 
electric light and power for the several departments of the state 
government of Pennsylvania. 


DEXTER, ME.—The Dunbarton Woolen Company will install a 
private electric light plant. A dynamo with a capacity of 300 
lights will be placed in the plant. 


SPRING LAKE, MICH.—The city has voted to install electric 
lights. The power will be furnished by the Grand Rapids, Grand 
Haven & Muskegon Interurban Company. 


CRESTON, IOWA—The city council has accepted ordinances for 
electric light, heat and power franchises, and will submit the matter 
to the voters for their approval at the coming election. 


FARGO, N. D.—The Union Light, Heat and Power Company has 
been awarded the contract for street lighting. The price is to be 
$87.50 per light, a reduction of $2.50 on the price paid last year. 


LITCHFIELD, ILL.—The city council has granted a franchise to 
Charles B. Munday, Jr., to construct and maintain an electrie light 
and gas system in the city. The franchise is for seventy-five years. 


JANESVILLE, WIS.—An ordinance passed in June by the city 
council compelling the electric light company to put all wires in 
the business section of the city underground at an estimated cost 
of $30,000 has been repealed. 


BOZEMAN, MONT.—S. A. Mendenhall, of the Gallatin Light and 
Power Company, has authorized the statement that a deal has been 
concluded by which the People’s Electric Light and Power Company 
is consolidated with the older organization. 


WEST SEATTLE, WASH.—F. L. Feurt,.W. E. Langdon and 
George Cooley, constituting an electric light committee, report that 
the approximate cost of 1,500 lamps would be $5,000 or $6,000. The 
committee will make a canvass of the city. 


SPRINGFIELD, TENN.—The construction work upon the city’s 
water and light plants is progressing rapidly. The city has appro- 
priated a large sum of money in excess of the $35,000 bond issue, 
and the plants, when completed, will be adequate for years to come. 


ELROY, WIS.—Herman Timmerman has commenced prepara- 
tions at Ontario for boring a tunnel a quarter of a mile long through 
solid rock to develop a water power of about 300 horse-power, with 
which it is intended to operate electric light plants at Ontario, 
Norwalk and Wilton. 


NEWARK, N. Y.—The village board has adopted a resolution 
providing for a special election on November 2 to decide whether 
or not a five-year contract for street lighting shall be awarded to 
the New Light, Heat and Power Company. The company purposes 
to furnish lights of 2,000 candle-power at a cost of $85 per year. 


COOPERSTOWN, N. Y.—The Clinton Mills Power Company has 
made a contract for two new arc light dynamos with a capacity of 
130 lights. The whole street system will be changed to enclosed 
ares. The new machines are made by the Fort Wayne Electric 
Works, Fort Wayne, Ind., and it is expected that they will be 
installed by November 1. . 


BAKER CITY, ORE.—The town council of Haines, Ore., has 
granted a twenty-year franchise to J. F. O’Bryant for an electric 
light and power plant in that town. Mr. O’Bryant is making 
arrangements with the Rock Creek Power and Transmission Com- 
pany for power for the present. A substation will be erected and 
transformers installed. 


PITTSBURG, PA.—Plans for the installation of electric power 
companies in Penn, Wilkins and Braddock townships have been 
formed and charters for three companies for this purpose are now 
being sought. The companies are known, respectively, as the Taylor, 
Wilkins and Bessemer Electric Power companies. The charters 


are asked solely for power purposes, lighting not being considered. 


SALT LAKE CITY, UTAH—The county commissioners have 
granted the Utah Light and Railway Company permission to erect 
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poles and string wires in the district south of the city. Aside from 
the commercial lighting, the company will furnish electricity to light 
up the country roads throughout this section. The lights Will be 
thirty-two-candle-power incandescent lamps, placed ga distance of 
264 feet apart. The rate will be $1 a month for each lamp, 


PORTLAND, ORE.—Considerable work has been done op the 
proposed electric power plant at the junction of Sandy and Bull 
Run rivers, and it is announced that a large force of men will 
commence work as soon as the Bull Run bridge, across the Sandy 
river, has been rebuilt. The right of way for the flume has been 
cleared from the point where the station will be built up the 
Sandy river for a distance of something like four miles, and it jg 
hoped to have the plant completed by next year. 


OKLAHOMA CITY, O. T.—In the reorganization of the Okla. 
homa Gas and Electric Company which took place on October 20, 
the following officers and directors were elected: C. B. Ames, Okla- 
homa City, president; H. M. Bylilesby, Chicago, II1., vice-president; 
D. T. Flynn, Oklahoma City, secretary; A. H. Grimes, Guthrie, 0, 10 
treasurer; R. J. Graf, Chicago, IIl., assistant secretary and treasurer. 
H. M. Newton, of Sparta, Wis., and Rufus C. Dawes and Samuel 
Insull, of Chicago, Ill., were appointed directors. H. M. Byllesby & 
Company, Chicago, Ill., were retained as engineers for the property, 


SCHENECTADY, N. Y.—The Central Power Manufacturing Con- 
pany, incorporated with the secretary of state some months ago, 
is negotiating for the purchase of water privileges at Cossayuna 
creek, near Granville, Washington County. The water power at 
this point is now controlled by the Alexander Rlanket Company, 
and it is understood that the power, if obtained, will be used in 
conjunction with the plant to be erected near this city. The stream 
develops about 100 horse-power when the water is at normal height, 
and many times that during the rainy season. The company, which 
is headed by Charles R. Huntley, of Buffalo, will maintain a plant 
between Schenectady and Albany with the end in view of supplying 
the current for the new barge canal, besides furnishing power for 
manufacturing purposes. 


OBITUARY NOTICES. 


MR. GEORGE W. BEERS, superintendent of the Nanticoke Gas 
and Electric Light Company, and an old resident of Wilkesbarre, 
Pa., died at his home on October 18. He was fifty-five years of age. 


MR. EDWIN LUDLAM died on Thursday, October 13, at his home 
in Brooklyn, N. Y. He was sixty-three years of age. For twenty- 
five years he was president of the People’s Gas and Light Company, 
and on its consolidation with the Brooklyn Union Gas Company be- 
came secretary of the latter company, retiring two years ago because 
of ill health. He was at one time president of the Wallabout Bank. 
Mr. Ludlam was a Civil War veteran and a member of the Twenty- 
third Regiment Veteran Association, as well as a member of the 
Society of Old Brooklynites, the St. Nicholas Society and the Brook- 
lyn, Crescent and Oxford clubs. He is survived by a widow, son 
and daughter. 


MR. GEORGE BENHAM STACEY died at Bath, England, 00 
October 5. Mr. Stacey was one of the pioneers in land telegraphy 
and submarine cable operation, having been connected with this work 
for over fifty years. He became associated with the Electric Tele- 
graph Company in 1851, and was transferred to the Hague in 1853, 
after the first cable had been laid to Holland. From there he went 
to Berlin, and was then transferred to the foreign gallery in Lom 
don. He was with the Egyptian Transit Administration from 1857 
to 1859, and from there went to the cable works of Glass, Elliott 
& Company. When the Malta-Alexandria cable was laid in 1861, 
Mr. Stacey was sent to Banghazi, Tripoli, serving as superintendent 
at that station from 1863 to 1867. He was made superintendent of 
the Anglo-Mediterranean Company’s Susa-Modica land line through 
Italy in 1868, and was appointed to the position of general superi=: 
tendent of the British Indian Submarine Telegraph Company, at 
Bombay, in 1869, where he remained until 1897; being made manager 
in 1872. He was placed in charge of the Cape Town station of the 
Eastern South African Telegraph Company in 1900, and was there 
during the Boer war. From there he went to the Tangier station 
of the same company, from which position he retired, at his own 
desire, in 1902. Mr. Stacey was born in 1839, and leaves 4 widow, 
two sons and two uaughters. 
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ENGINEERING SOCIETIES. 


THE STREET RAILWAY ACCOUNTANTS’ ASSOCIATION—At 
the recent meeting of the Street Railway Accountants’ Association 
the following officers were elected: W. G. Ross, Montreal, Canada, 
Frank R. Henry, St. Louis, Mo., first vice-president; Isaac 


president; ‘ 
McQuilkin, Anderson, Ind., second vice-president; J. W. Lester, 
woreester Mass., third vice-president. Executive committee: Arthur 


L. Linn, Utica, N. Y.; F. E. Smith, Chicago, Ill.; P. S. Young. New- 
ark N. J.; G. B. Willcutt, San Francisco, Cal. 


PENNSYLVANIA STATE COLLEGE BRANCH OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL ENGINEERS—The Pennsyl- 
yania State College branch of the American Institute of Electrical 
Engineers met on the evening of Wednesday, October 19. A paper 
was presented by Frank Fitzimmons and H. L. Frederick on “The 
Fiftyninth Street Power Station, New York.” Another paper was 
read by Mr. C. H. Eshleman on “The ‘Relative Values of Single-Phase 
Alternating-Current and Direct-Current Motors.” A Question Box 
was read and discussed. 


TRANSACTIONS OF THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The October issue of the Transactions of 
the American Institute of Electrical Engineers contains the dis- 
cussion which occurred at the general meeting, held at Chicago, IIl., 
on “Long Spans for Transmission Lines,” on “Synchronous Motors 
for the Regulation of Power Factor and Line Voltage,” and “Con- 
tribution to the Theory of the Regulation of Alternators.” This 
issue also contains the address of President B. J. Arnold, delivered 
at the joint meeting of the American Institute of Electrical Engi- 
neers and the Institution of Electrical Engineers, of Great Britain, 
held at St. Louis, September 14, and a paper on “The Telauto- 
graph,” which will be read at the October meeting of the Institute. 


JOURNAL OF THE INSTITUTION OF BLECTRICAL ENGI- 
NEERS, OF GREAT BRITAIN—The September issue of the 
Journal of the Institution of Electrical Engineers, of Great Britain, 
contains the following papers, which were presented at the meet- 
ings of the local sections: “The Localization of Faults on Low- 
Tension Networks,” by W. E. Groves, and “Some Properties of 
Alternators under Various Conditions of Load,” by A, F. T. Atchi- 
son, read before the Birmingham local section, and “Notes on 
Solid Rail Joints,’ by P. S. Gheardown, read before the Dublin 
local section. The issue also contains the following communica- 
tions: “Eddy Currents in Solid and Laminated Iron Masses,” by 
M. B. Field; “Armature Reactions in Alternators, with Some Notes 
on the Running of Synchronous Motors,” by H. W. Taylor, and 
“Alternating-Current Commutator Motors,” by F. Creedy. 


EDUCATIONAL NOTE. 


THE ENGINEERING EXPERIMENT STATION OF THE UNI- 
VERSITY OF ILLINOIS—The engineering experiment station of 
the University of Illinois has issued a bulletin entitled “Tests 
of Reenforced Concrete Beams,” by Professor Arthur N. Talbot. 
This gives the result of an extended series of experiments on 
teenforced concrete beams of different types, and the conclusions 
which have been drawn from the work. 





INDUSTRIAL ITEMS. 











THE ELECTRO-DYNAMIC COMPANY is now established in its 
hew factory at Bayonne, N. J. This company also maintains a New 
York office at 11 Pine street. 


THE ALLEGHENY FORGINGS COMPANY, of Pittsburg, Pa., 
has issued under date of September 1, price lists of chains, rivets 
and burrs, nuts and plate and cast washers. 


THE De LAVAL TURBINE COMPANY, Trenton, N. J., has 
mailed bulletins Nos. 2 and 6, the former devoted to direct-current 
turbine dynamos which range from 7 to 300 horse-power, the latter, 
to turbine blowers. 


THE NEW ENGLAND ENGINEERING COMPANY announces 


rei is has closed its New York office, and all enquiries and invoices 
‘ould be sent to the main office at Waterbury, Ct, This announce- 
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ment is made by Mr. A. O. Shepardson, the treasurer of the com- 
pany. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
distributing a mailing folder entitled “Volume of Light.” This 
calls attention to the value of Buckeye lamps for all forms of 
illumination, and contains a return mailing card, upon the back 
of which is a convenient memorandum for ordering lamps of vari- 
ous candle-power and voltage in any quantity. 


THE SPAULDING PRINT PAPER COMPANY, INCORPO- 
RATED, 44 Federal street, Boston, Mass., will be pleased to send its 
circular descriptive of the “Federal” blue-printing machines. This 
blue-printing apparatus prints on a continuous roll, either by sun- 
light or with the aid of a battery of arc lamps. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., in cata- 
logue No. 22, describes and illustrates an extensive line of lighting 
fixtures. This includes electroliers, combination chandeliers, pend- 
ants, brackets, portables, glassware and fittings. Each illustration 
is carefully indexed, so that comparative price lists may be easily 
made up. 


THE GEORGE WORTHINGTON COMPANY, Cleveland, Ohio, 
has produced an elaborate catalogue of its electrical and gas sup- 
plies. This catalogue apparently includes everything that might 
be desired as an electrical auxiliary, from dynamos and motors 
down to porcelain cleats. A carefully arranged index renders the 
finding of any article very easy. 


“THE BROOKLYN EDISON” for October, 1904, calls attention to 
a number of effective show-window illuminations in the city of 
Brooklyn. Electric signs are very popular in this city, and the 
Edison service is establishing itself so well that there are few places 
where isolated plants are being installed, the preference being for 
the service furnished by the Edison company. 


THD WESTERN DISPLAY COMPANY, St. Paul, Minn., is call- 
ing attention to the “Reflectric” advertising sign, which it manufac- 
tures, with some novel and interesting literature. The “Reflectric” 
is adaptable to every class of business, and the company suggests 
the advisability of central stations making a specialty of electric 
sign lighting, and in this way increasing the demand for current. 


THE PHOENIX IRON WORKS COMPANY, Meadville, Pa., is 
extending a special invitation to engineers who may be stopping 
in St. Louis to call and see the engine in the power plant of the 
government Philippine exhibit. This Phoenix engine is a tandem- 
compound, side-crank, direct-connected to a 190-kilowatt alternating- 
current generator. The cylinders are thirteen and three-quarter 
inches and twenty-four inches by eighteen inches, and the engine 
runs at 180 revolutions per minute. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, New 
York city, is meeting with a large demand for its new automatic 
switch, a description of which was published in a recent issue of 
the ELEcTRICAL Review. The use of automatic switches for opening 
and closing electrical circuits by remote control is becoming very 
popular. The Conduit Wiring Company, New York city, has made 
a number of installations in which these switches have been used to 
advantage. This company has installed these switches for both resi- 
dence and store lighting. 


THE HANCOCK INSPIRATOR COMPANY, New York city, has 
produced a handsome catalogue descriptive of its various forms of 
inspirators. This catalogue illustrates all the principal types of 
apparatus, and shows the mechanism in detail, supplementing the 
illustrations with a careful description of the component parts. 
The catalogue also includes descriptions and illustrations of the 
Hancock drive-wheel ejector, flat and union strainers, noiseless 
water heaters and the Hancock swing check valve. 


THE FORT WAYNE BLECTRIC WORKS, Fort Wayne, Ind., 
is distributing bulletin No. 1058, descriptive of its engine-driven, 
multiphase, revolving-field generators. The frontispiece shows a 
three-phase, revolving-field, engine-driven, alternating-current gen- 
erator. In addition to a number of illustrations, there is a careful 
description of the mechanical and electrical features of the appa: 
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ratus. The bulletin is accompanied by a flier descriptive and illus- 
trative of type EP porcelain primary fuse boxes and several errata 
sheets for catalogues 2007, 2008 and 2009, respectively. 


THE STANDARD PAINT COMPANY, New York city and 
Chicago, Ill., is sending out an invitation to its patrons to visit 
its exhibit in the Liberal Arts Building, section sixty-five. Upon 
presentation of the invitation the company will be pleased to hand 
each visitor a souvenir. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin No. 1027 describes Bullock alternating- 
current generators and motors, belted and direct-coupled types. 
The frontispiece is a reproduction of a 115-kilowatt, belted-type 
alternator. The Bullock alternating-current generators and motors 
are carefully described in this bulletin, and there are included 
several illustrations showing the alternator in various stages of 
construction. The bulletin is highly instructive and well worth 
the trouble of sending for it. 


THE- AMERICAN ELECTRIC TELEPHONE COMPANY, 36 
West Jackson Boulevard, Chicago, IIl., has completed the con- 
struction of a new section of switchboard for the Topeka (Kan.) 
exchange. This is for the Topeka Independent Telephone Com- 
pany. Since organization in 1901 this company has experienced 
a great increase in business. It has been necessary to increase 
the capacity every nine months since the original installation, 
which was made by the American Electric Telephone Company. 
The Topeka company is now giving service to almost 2,500 sub- 
seribers. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued fliers No. 2141, descriptive of insulating joints, and 2141, 
open switches for printing press motors; also catalogues No. 4384, 
“Thomson Horizontal Edgewise Instruments for Switchboard Serv- 
ice,” and 4385, “Front Connect, form DE,. Lever Switches, 250- 
Volt, Direct Current, 440-Volt, Alternating Current.” In addition 
the company has issued a folder showing, on one side, a map of 
the exposition grounds at St. Louis, giving the location of eiec- 
trical machinery and appliances furnished by it, and on the other, 
some fine half-tone reproductions of day and night scenes about the 
Fair grounds. 


THE AUTOMATIC CAR VENTILATOR COMPANY, which 
manufactures a complete ventilating system for railroads and elec- 
tric railways, with headquarters at 39 Cortlandt street, New York 
city, is meeting with pronounced success in having its device 
adopted by the electric railways and steam roads. Some eight 
or ten of the trunk lines have adopted it, as well as about forty 
other roads. Among the trolley systems using this automatic 
car ventilator are those in Boston, Cleveland, Syracuse, Brooklyn 
and Rochester. The officers of the company are Ross Taylor, presi- 
dent; J. H. Carson, vice-president and general manager, and D. C. 
Moorehead, secretary and treasurer. 


THE AMBRICAN ELECTRIC FUSE COMPANY, Chicago, II1., 
was awarded first prize on its exhibit of protectors at the World’s 
Fair, St. Louis, Mo. This exhki.:* was handsome in every detail, 
and included protectors of all types for telephone exchanges. 
Particular attention is called to the impression made by the Kais- 
ling protector. The company announces that the protectors which 
received the award were taken from its regular stock. Since 
October 1 the company has received orders for over 10,000 pairs of 
Kaisling protectors, including two orders from abroad. The enquiries 
received regarding the Kaisling protector have averaged more than 
a dozen a day for the past month. Over 500 sample protectors 
have already been distributed, and requests have been received 
for aS many more. 


THE GARDNER ELECTRIC DRILL AND MACHINERY COM- 
PANY, Cleveland, Ohio, is calling attention to its electrically oper- 
ated rock drills. The desirability of an electrically operated rock 
drill has been conceded, and much effort has been spent in produc- 
ing a reliable apparatus. The Gardner drill is now in actual service 
in a number of mines, and is claimed to be giving satisfaction. 
This drill is actuated very much on the same principle as the 
pneumatic drill, differing, however, in its mechanical construction. 
The principal claims made for the Gardner drill are that it has no 
flexible shaft, requires but two horse-power, delivers a rapid stroke, 
and works well in either hard or soft rock, When not in contact 
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with rock, the drill strikes a cushioned blow, maki 
for all kinds of reaming work. The mechanism is sj 
it easy to dismantle and repair. The apparatus may 
or 220-volt circuits. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY 
Boston, Mass., succeeded on October 21 to the business of the 
Marshall-Sanders Company. The new concern will continue the 
business of the Marshall-Sanders Company with increased financial 
resources and an augmented executive staff. Mr. Norman Marsh. 
all, formerly president of the Marshall-Sanders Company, will be 
president of the new company, and Mr. F. Schoenthal, formerly 
general auditor of the Dominion Steel and Iron Company and of 
the New England Gas and Coke Company, is secretary and treas. 
urer of the Marshall Electric Manufacturing Company. The 
facilities of the new company for manufacturing sockets, switch. 
boards and cutouts will be increased, and it will be in better shape 
in every way to attend at all times to the wants of its customers, 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY. 
Cleveland, Ohio, recently posted a notice in its draughting room, 
announcing a contest for an appointee to take charge of the com- 
pany’s exhibit at the World’s Fair. The contest consisted of two 
written articles, one on the company’s improved motor drive for 
planers, and the other on the company’s mill table controller. The 
articles presented were judged from the following standpoints: 
first, the clearest description of the functions and operations of 
the various switches, circuits, etc., from an engineering stand 
point, to count forty points; second, the best statement of the 
advantages arising from the use of the apparatus, viewed from 
the standpoint of the customer, to count twenty points; third, the 
best composition from the standpoint of rhetoric and grammar, to 
count thirty points. All work on these articles was done outside 
of office hours. The judges consisted of M. C. Eastwood, engineer; 
R. I. Wright, assistant engineer; Harold McGeorge, general mana- 
ger, and J. H. Hall, chief draughtsman. A number of interesting 
papers were presented. The decision was rendered in favor of 
J. W. Magalhaes, formerly a student of the Case School of Applied 
Science, and later a graduate of Columbia University. Mr. Magal- 
haes will remain in charge of the company’s exhibit until the close 
of the fair. 


WATERBURY & COMPANY, 69 South street, New York city, 
announces a series of bulletins and catalogues descriptive of elec- 
trical specialties. The electrical specialties department of Water- 
bury & Company, the old-established manufacturer of ropes and 
cables, was started about January of the present year. This depart- 
ment made a specialty of armature and field coils, and was 
equipped with rewinding and repair facilities. Improved winding 
machines were installed, and in a short time it was furnishing 
standard street railway motor coils to a large number of promi- 
nent street railways. This list of customers included a large 
portion of the United States, and the company has made ship- 
ments to the West Indies, South America and Mexico. On oF 
about the first of June it was decided to take up the manufacture 
of switchboards and panelboards. Additional floor space was pro- 
vided, and at the present time the factory covers some 8,000 
square feet, occupying three large floors. New machinery is being 
added constantly, and the facilities are now complete for handling 
large orders at short notice. Among other orders recently filled 
are the switchboards for the Edison Lluminating Company at 
Dreamland, Coney Island, N. Y.; the switchboard at the New 
York Cotton Exchange; Robinson Block, Brooklyn, N. Y.;. the 
Carnegie automobile garage, New York city; a seven panelboard 
for the Spencer Arms apartment house, New York city, and 4 
board for the Catholic Protectorate at Van Nest, N. Y. The new 
Liberty Theatre, New York city, is being equipped with a full 
line of these panelboards. Among the orders for cables which this 
company has recently filled are the three-phase, 250,000-circular- 
mil, 6,600-volt feeder from the central power station to the 
Parkville substation in Brooklyn, N. Y.; the 100,000-circular-mil, 
low-tension and other cables in connection with the Kent avenue 
power station in Brooklyn. These are both for the Brooklyn 
Heights Railway Company. This company has also supplied cables 
for the Laclede Power Company, the Cincinnati Gas and Electric 
Company, and has supplied telephone and telegraph cables to the 
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Columbia Telephone Company, for its transmission line under the 


Hudson river at Albany, N. Y, 





